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ANNUAL  REPORT 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

October  1,  1978  through  September  30,  1979 

INTRODUCTION 

The  fiscal  year  1979  has  been  for  the  Division  of  Cancer  Cause  and  Prevention 
one  of  significant  scientific  accomplishment  despite  a  continued  organizational 
and  administrative  instability.  As  of  this  writing,  no  decision  has  yet  been 
made  concerning  the  creation  of  a  new  Division  of  Prevention  and  which  com- 
ponents of  DCCP  might  be  transferred  to  this  proposed  new  Division.  It  is 
clear  that  such  a  reorganization  would  have  a  profound  effect  on  the  future 
program  and  budget  of  DCCP.  In  addition,  the  Division  has  been  operating 
under  an  organizational  plan  which  was  approved  at  the  Institute  level  over 
a  year  ago  but  which  does  not  yet  have  the  official  sanction  of  the  Department. 
This  has  a  considerable  impact  on  the  morale  of  certain  key  staff  who  are 
functioning  in  positions  which  are  not  yet  actually  established.  It  has  also 
prevented  the  recruitment  of  key  personnel  to  posts  which  remain  encumbered 
by  individuals  no  longer  serving  in  the  Division.  Our  major  concern  there- 
fore is  that  any  further  prolongation  of  this  unsteady  state  will  inevitably 
have  an  unfavorable  effect  on  the  exceptionally  high  quality  of  science 
supported  both  intramural ly  and  extramurally  by  DCCP. 

On  the  positive  side  one  can  identify  several  major  accomplishments  during 
this  past  year  relating  to  the  Division  and  management  of  programs  in  the 
Division. 

1.  Extramural  Program  Policy.  Good  progress  has  been  made  in  the 
implementing  and  adjusting  to  the  new  extramural  program  policy  which  calls 
for  a  more  limited  use  of  research  contracts  and  for  the  separation  of 
management  responsibilities  for  program  development  from  the  review  process. 

Although  all  the  Divisions  had  to  adjust  to  the  responsibilities  and  shifts 
of  personnel  attendant  to  the  new  policies,  these  changes  had  a  particularly 
profound  effect  on  DCCP  for  a  variety  of  reasons: 

(a)  It  was  necessary  to  insure  that  programs  of  good  scientists 
were  not  disrupted  by  abrupt  and  unreasonable  implementation  of  the  new  policy. 

(b)  The  necessary  interaction  between  intramural  scientists  and 
scientist  administrators  responsible  for  the  extramural  program  had  to  be 
maintained. 

(c)  It  was  essential  to  see  that  there  was  continued  utilization 
of  the  contract  mechanism  in  appropriate  circumstances  and  at  the  appropriate 
dollar  level . 

As  indicated,  the  Division  has  done  well  in  all  these  respects  and  it  is 
anticipated  that  over  the  next  year  the  extramural  program  will  be  running 


smoothly  and  at  a  new  level  of  efficiency. 

2.  National  Toxicology  Program.  The  establishment  by  the  Secretary 
in  November  1978  of  the  NTP  ended  the  long  period  of  uncertainty  about  the 
organizational  fate  of  the  NCI  Carcinogenesis  Testing  Program  (CTP.)  It  is 
now  called  the  Bioassay  Program  and  it  remains  in  NCI  as  a  major  component 
of  the  NTP.  The  latter  is  an  interagency  consortium  responsible  for  toxi- 
cological  testing  of  environmental  chemicals  and  related  applied  research. 
It  is  under  the  scientific  direction  of  Dr.  David  Rail,  Director,  NIEHS, 
guided  by  an  Executive  Board  composed  of  the  heads  of  participating  Institutes 
and  Agencies.  This  arrangement  poses  some  unusual  management  problems  for  NCI 
and  DCCP  but  the  program  is  working  well  to  date  and  it  is  expected  that  it 
will  meet  the  Institute  and  national  objectives  in  an  increasingly  effective 
manner. 

3.  Frederick  Cancer  Research  Center.  Following  a  study  of  the  FCRC 
organization  and  management  by  an  internal  group  appointed  by  the  Director, 
NCI,  recommendations  for  improved  management  practices  have  been  instituted. 
Since  DCCP  has  both  intramural  and  contract  programs  at  FCRC,  it  is  expected 
that  these  policies  as  well  as  some  major  changes  effected  by  the  contractor 
will  translate  into  better  facilities  and  services  for  our  scientists.  We 
have  in  turn  initiated  steps  to  ensure  improved  scientific  management  and 
monitoring  of  the  DCCP  contract  programs  at  FCRC  and  are  consolidating  some 

of  the  intramural  laboratories  located  there.  In  line  with  the  recommendation 
of  NCI  and  the  Director,  NIH,  that  the  FCRC  facilities  be  used  increasingly 
to  alleviate  intramural  space  problems  in  Bethesda,  the  DCCP  is  developing 
a  long  range  plan  for  intramural  laboratory  organization  and  space  utilization 
on  campus  and  at  FCRC. 

4.  Board  of  Scientific  Counselors.   In  1978  a  Board  of  Scientific  Coun- 
selors was  appointed  to  provide  overall  program  guidance  to  the  Director, 
DCCP,  as  well  as  to  fulfill  certain  required  review  functions.  The  most 
important  of  the  latter  is  peer  review  of  the  intramural  laboratories.  This 
is  being  carried  out  by  site  visit  teams  and  including  one  or  more  Board 
members  with  a  Board  member  as  chairman.  The  detailed  report  of  the  site 
visit  team  is  reviewed  by  the  full  Board  and  appropriate  recommendations  made 
to  the  Director,  DCCP.  Three  laboratories  were  reviewed  for  the  April  meeting 
of  the  Board.  Three  other  laboratories  as  well  as  the  FCRC  contract  programs 
are  scheduled  for  site  visits  in  the  early  fall  and  will  be  reviewed  at  the 
November  meeting  of  the  Board.  The  members  of  the  BOSC  have  shown  great 
interest  and  dedication  to  those  responsibilities.  Their  interaction  with 

the  Director  and  the  Division  staff  has  been  stimulating  and  the  laboratory 
reviews  have  proven  to  be  a  mutually  rewarding  experience  for  the  site  visit- 
ors as  well  as  for  the  Division  scientists.  A  sustained  interest  by  the 
BOSC  in  program  direction  and  content  will  ensure  appropriate  balance  in 
terms  of  national  needs  as  well  as  scientific  excellence  for  the  future. 

5.  Interdiscipl inary  Communications.  The  DCCP  is  an  operating  research 
division  concerned  with  the  etiology  of  cancer,  the  mechanisms  of  carcino- 
genesis, and  the  conception,  design  and  development  of  realistic  approaches 

to  intervention  (prevention).  Since  these  three  components  --  cause,  mechanism, 
and  intervention  --  represent  an  interrelated  spectrum  of  research  activity 


and  technology,  accelerated  progress  and  maximum  productivity  demand  inter- 
disciplinary interaction.  Communication  and  collaboration  between  the  major 
programs  of  the  Division  has  been  a  major  objective  during  the  past  year  and 
is  meeting  with  success.  Instead  of  three  separate,  virtually  autonomous 
program  areas  --  Field  Studies  and  Statistics,  Viral  Oncology,  and  Chemical 
Carcinogenesis  --  a  better  understanding  of  the  biological  process  of  carcino- 
genesis has  become  the  unifying  concept  which  is  being  directed  to  the  overall 
research  mission  of  the  Division. 

In  the  accompanying  reports  of  the  individual  laboratories  and  of  extramural 
programs,  details  of  accomplishments  and  progress  are  outlined.  They  record 
in  total  a  prodigious  scientific  effort  with  remarkable  achievements  which 
reflect  a  responsible  stewardship  of  public  funds  and  confident  expectations 
for  achieving  the  ultimate  goal  for  control  and  prevention  of  cancer. 

ORGANIZATION 

The  organizational  structure  under  which  the  Division  presently  functions  is 
essentially  the  same  as  that  which  was  described  in  last  year's  annual  report 
and  is  depicted  in  the  chart  on  page  1  .  It  should  be  pointed  out,  however, 
that  this  structure  has  not  yet  been  approved  at  the  Departmental  level. 

In  addition,  several  minor  organizational  changes  are  anticipated  in  the 
coming  year.  The  functions  of  the  Office  of  Siohazard  Safety  are  expected 
to  be  incorporated  into  the  functions  of  the  Office  of  Research  Safety,  which 
has  NIH-wide  responsibilities  on  safety  matters.  This  transition  of  duties 
should  be  completed  during  FY  1980. 


SCIENTIFIC  HIGHLIGHTS   -   CARCINOGENESIS   PROGRAM 


Biological    Carcinogenesis 

The  past  decade  has  seen  a  remarkable  evolution  in  research  on  biological 
carcinogenesis.     Work  done  during  the  first  half  of  this  century, 
suggesting  the  viral    etiology  of  certain  animal    cancers,  was  confirmed 
by  later  investigators,  who  isolated  tumor  viruses   from  a  wide  variety  of 
animals,   including  rodents,   birds,   cats,  amphibians,  and  primates.     It  was 
logical,   therefore,   that  scientists   should  focus  on  the  search  for  viruses 
that  might  be  involved  in  human  cancer  in  the  same  way  as   the  viruses 
responsible   for  cancer  in  lower  animals. 

This  search  has  not  been  abandoned.      Indeed,  one  widespread  human  agent, 
Epstein-3arr  virus,   has   been   yery  strongly  implicated  as   a   contributing 
cause  of  Burkitt's   lymphoma  and  nasopharyngeal    carcinoma,  malignancies 
found  predominantly  in  African   and  Asian   populations,   respectively.      In 
addition,   herpes   simplex  viruses   types   1    and  2,   also  widespread  in  human 
populations,   have  received  increasing  attention  as   possible  causes  of 
cancer  of  the  nasopharynx  (HSV-1)   and  urogenital    tract   (HSy-2). 

However,   the  advent  of  powerful    and  highly  sophisticated  techniques   for 
detection  and  analysis  of  specific  nucleic  acid  sequences   and  the  proteins 
they  code  for  has   shown  that  the  role  of  viruses   in  malignancy  is  more 
complex  than  was   previously  thought.     Major  emphasis   is   no  longer  placed 
upon  the  search   for  a  human  cancer  virus   in   the  form  of  a  discrete,   infec- 
tious entity  which  causes  malignancy  in  a  predictable  fashion.     Instead, 
viruses  are  now  regarded  as   important  tools   for  deciphering  the  molecular 
pathways   by  which  a  normal    cell    is  transformed  into  a  malignant  one. 

There  are  several   ways   in  which   investigators   have  capitalized  upon  the 
reproducible  way  in  which  tumor  viruses   transform  cells.     Molecular 
biologists   have  successfully  identified  the  genetic  sequences   and  the 
protein   products   by  which  certain  viruses  of  lower  animals   cause  cancer. 
Intensive  v/ork  is   now  underway  to  characterize  both   the  transforming  genes 
and  their  products.     Scientists   have  also  made  significant  progress   in  the 
investigation  of  the  so-called  replication-defective  mammalian  transforming 
retroviruses.      Isolated  from  a  number  of  mammalian  species,   including  sub- 
human primates,   these  viruses   have  been  shown  to  possess  the  capacity  to 
transform  cells,   but  to   require  a  type  C  RNA  virus  as  a  helper  for  replica- 
tion.    Careful    analysis  of  the  genetic  material   of  the  replication-defective 
viruses  has   shown  that  the  information  responsible  for  transformation 
originated  within  the  cellular  genome  and  appears   to  have  arisen  by  a 
mechanism  involving  recombination   between   viral    and  cellular  genes.     This 
evidence  argues   strongly  that  the  transforming  information  of  these  defective 
retroviruses   derives   from  altered  or  derepressed  cellular  genes.     If  this   is 
so,   mammalian   transforming  retroviruses    provide  a   unique  opportunity  to 
isolate  and  analyze  cellular  genes   involved  in  tumorigenasis . 


Two   replication-defective  viruses,    Kirsten   sarcoma   virus    (Ki-MSV)   and 
Harvey  sarcoma   virus    (Ha-MSV)   have   beenstudied   intensively  during  the   past 
year.     Antisera   have   been   prepared  which   precipitate  a   phosphoprotein   (p21) 
in   nonproducer  cells    transformed  by  Ki-MSV  or  Ha-MSV.      This   protein   has 
been   shown   to   be  coded   for  by  these  viruses.      In  addition,  when   coded   for 
by  a  mutant  of  Ki-.^iSV  which   is   temperature-sensitive  for  the  maintenance  of 
transformation,    it   is    thermolabile   in  vitro   as  well.      These   results,   coupled 
with   results    from  other  genetic  experiments,   strongly   indicate   that   the   p21 
is   the  product  of  the  src   transforming   gene.      The   p21    is   the   first  protein 
coded  by  a  mammalian  sarcoma  virus  which  has   been   genetically  proven  to  be 
responsible   for  the  maintenance  of  the  transformed  state  and  is   expected  to 
be  the   first  of  a  series  of  such   proteins   implicated  in  transformation. 
These   results   suggest  that  this   class   of  proteins   is   generally   important   in 
the  causation  and  maintenance  of  neoplasia   in  rats.     In  addition,   KiSV- 
related  rat  sequences   are  expressed  at  high   levels   in   carcinogen    (DMBA)- 
induced   rat  mammary   tumors,   and   these  sequences    include   that  portion  of  the 
viral    genome   that  codes    for  the   !<iSV-speci  fie   p21  .     Assays    for  this   protein 
should   therefore  be   useful    in   the  diagnostic  evaluation  of  chemical    carcino- 
gen-induced tumors   in  rats   and  can  provide  new,  sensitive,  and  rapid  assays 
for  chemical    carcinogens   in   this  widely   used  rodent   testing  system. 

Efforts   have  continued  on  other  fronts   todefine  the  viral    and  cellular 
functions   required   for  the   transformation  of  cells   by  sarcoma   viruses.     A 
number  of  cell    lines,   originally  transformed  by  sarcoma   viruses,   have   been 
isolated  and  characterized.     These  lines   share  the  property  of  morphological 
reversion   to  the  normal    state,   and  investigators   have  discovered  several 
distinct  mechanisms   by  which  reversion  takes   place;   these  include  loss  and 
reversible   genetic  alteration  of  the   integrated  virus   genome.      Such   findings 
have   implied   the   need   for  continued  translation  of  viral    transforming  gene 
products    for  maintenance  of  the  malignant  state,   and  suggest  possibilities 
for  reversal    of  malignancy. 

In   further  studies   in  this   area,  a  class  of  revertant  cells   has  been  isolated 
which  contains   biologically  active  feline  sarcoma  virus,  yet  displays   the 
phenotypic  properties  of  normal    cells   in  vivo  and  in  vitro.     It  has   been 
shown   that  transformation,   which  would  ordinarily  occur  in   cells   containing 
active   virus,   is   blocked  by  cellular  regulation  of  the   integrated  sarcoma 
virus   genome.     This   class   of  cells   thus   provides  a  valuable  model   system 
for  examining  the  ways    in  which   genes   that  possess   malignant  potential    can 
be  he! d   under  control . 

By   far  the   largest  category  of  viruses   studied   in   biological    carcinogenesis 
are   the   replication-competent   type   C  and   type   D  RNA  viruses.      Isolated   from 
a  wide  variety  of  mammalian   species,   these  agents   may  be  horizontally  trans- 
mitted  from  one   generation   to   the   next,   often   in   an   unexpressed   form  within 
the   host   genome.      Three   new,    genetically  transmitted  viruses   in   this   category 
have   recently  been   isolated   from  langur,   owl,   and  stumptail    monkeys,   all    of 
which   are   primates   closely   related   to  man.      It  has   been   found   that   these 
animals   contain   viral    information   in   the   DNA  of  normal    cells,   and   that  these 
viral    sequences   reflect  evolutionary  relationships   between   the  species; 
that  is,    the  viral    sequences   of  closely   related   species   display  greater 
similarity   to  one  another   than   to   sequences   of  more   distantly  related  species, 
and   the   viral    gene  sequences   of  a   given   species   have   evolved  with   that  species 
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It   is   logical    to  speculate   upon   the   function  of  these  viral    genes,  which 
appear  in  normal    tissue  and  have  apparently  been  conserved  throughout 
millions   of  years   of  evolution.     The   fact  that   genetically  transmitted 
viruses   have  been  isolated  from  some  of  man's   closest  relatives,  and  that 
related   DNA  sequences   have  been   detected   in   human   DNA,   suggests   that  other 
primate   species,    including  man,  will   yield  viruses   of  this   type  as   technology 
improves   and  further  experience  is   gained.     This  also  suggests   that,   under 
ordinary  conditions,   certain  of  these  sequences  may  serve  a  normal    function 
which,   aberrantly  or  inappropriately  expressed,  may  cause  malignancy. 

Cells   J:ransformed  by  sarcoma  viruses  have  been  shown  to   release  a   family  of 
polypeptide  growth  factors,   called  sarcoma  growth  factors   (SGFs),   into 
the  supernatant  fluids   in  cell    cultures.     These  factors   stimulate  cell 
division,   compete  for  epidermal    growth  factor  receptors  on  the  cell   surface, 
and  induce  normal    fibroblasts   to  express  some  of  the  properties   of  trans- 
formed cells,   including  growth  in  soft  agar.     While  murine  sarcoma  virus 
produces  a  permanent  genetic  change  in  the  cells   it  transforms,  SRFs   produce 
only  reversible   phenotypic  changes    in   normal    cells   that  depend  on   the 
continued  presence  of  the  factors.     These  cells   can  be  cycled  back  and  forth 
between  the  transformed  and  normal    phenotype,  without  apparent  genetic 
change,   by  growing  them  either  in  the  presence  or  the  absence  of  the  SGFs. 

Sarcoma   growth   factors  are  not  produced  by  normal   cells.     They  appear  to  be 
direct  effectors  of  cell    transformation   (taking  cell   morphology  and  anchorage- 
dependent  growth   in  agar  as   indices  of  the  transformed  phenotype),  and  their 
discovery  represents   the   first  instance  in  which  a  polypeptide,   produced  by 
sarcoma  virus-transformed  mammalian  cells,   causes   normal    cells   to  assume  the 
in  vitro  properties  of  transformed  cells.     This   finding  produces   further 
support   for  the  hypothesis    that  transformation   by  murine  sarcoma   virus 
involves   the  production  of  polypeptide  growth  hormones.      It  also  lends 
increased  strength  to   the  general   model   of  cell    transformation  in  which 
viruses   provide  genes  which  code   for  an  exogenous   protein  or  in  which  they 
allow  the   expression  of  cellular  genes  which  are   normally  suppressed. 

Although  breast  cancer  occurs   in  many  different  mammals,   the  mouse  is   the 
only  species   in  which  a  viral    etiology  for  the  disease  has  been  definitely 
established.     While  it  has   not  yet  been  proven  that  viruses  are  involved  in 
human  breast  cancer,   the  intracellular  mechanisms   by  which  mouse  mammary 
tumor  virus    (MMTV)    induces   breast  cancer   in  mice  may  be  similar  to   those 
triggering  human  breast  cancer.     The  reason   for  this   is   that  the  pathology, 
delayed  onset,   tissue  specificity,  and  evidence  for  endocrine  involvement 
in  mouse  mammary  carcinoma  resembles   that  seen   for  the  same  disease  in  humans, 

There  are  other  equally  compelling  reasons  why   research  on   the  MMTV  system 
is  of  value.     Indirect  evidence,   utilizing  two  different  methods  of  detection, 
indicates   that  human  breast  tumors   contain  an  antigen  which  crossreacts  with 
the  glycoprotein   component   (gp52)   of  MMTV.      This   crossreacti vi ty  resides    in 
the  polypeptide  portion  and  not  in  the  sugar  moiety  of  the  glycoprotein. 
Preliminary  data   indicate  that  the  crossreactive  antigen  has  a  molecular 
weight  of  58,000.      It  also  shares   several    characteristics  with  the  envelope 
antigens  of  two  different  strains  of  MMTV,   in  that  all    three  glycoproteins 
have'^lysine  at  the  N-terminus  and  exhibit  similar,   but  not  identical, 
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tryptic  peptide  maps.  Further  investigation  of  this  reactivity  may  provide 
diagnostic  and  prognostic  tests  for  human  breast  cancer. 

The  DNA-containing  viruses  continue  to  be  of  great  importance  in  cancer 
research.  Seroepidemiologic  studies  have  already  demonstrated  the  associa- 
tion of  Epstein-Barr  virus  (EBV)  with  nasopharyngeal  carcinoma  (NPC)  and 
Burkitt's  lymphoma.  Now  the  appearance  of  certain  viral  markers  is  being 
used  as  an  aid  to  the  diagnosis  and  prognosis  of  both  diseases.  The 
peripheral  blood  and  saliva  of  NPC  patients  have  been  found  to  contain  anti- 
body (specifically,  IgA)  against  the  viral  capsid  antigen  of  EBV,  and  the 
presence  of  this  antibody  has  proven  useful  in  detecting  occult  tumors  of 
the  nasopharynx.  The  level  of  the  IgA  in  patients  with  NPC  was  observed  to 
drop  during  successful  therapy  and  remain  low  during  genuine  remission. 
However,  it  became  elevated  again  before  recurrence  of  the  tumor  became 
clinically  apparent.  The  antibody  was  not  detected  in  normal  subjects  and 
was  present  only  in  low  levels  in  sera  from  patients  with  lymphomas  or  other 
types  of  head  and  neck  cancers.  It  was,  however,  found  in  the  sera  of 
patients  with  carcinoma  of  the  lung  and  bronchus,  and  further  studies  are 
in  progress  to  determine  the  reason  for  this  finding. 

Viral  DNA  has  also  been  used  as  a  marker  for  the  presence  of  EBV  in  malignant 
tissue.  In  a  study  of  undifferentiated  carcinomas  of  the  nasopharynx, 
multiple  copies  of  Epstein-Barr  virus  DNA  per  cell  were  found  in  every  case, 
further  confirming  the  regular  and  unique  association  of  EBV  DNA  with  tumors 
of  this  kind.  Carcinomas  located  in  areas  of  the  head  and  neck  other  than 
the  nasopharynx  were  all  negative. 

Progress  is  also  taking  place  in  identifying  the  transforming  proteins  coded 
by  DNA  viruses.   In  the  case  of  simian  virus  40  (SV40),  an  antigen  (T  antigen) 
appearing  in  the  nucleus  of  infected  cells  and  specified  by  one  of  the  virus's 
three  genes,  is  involved  in  transforming  fibroblasts  to  tumor  cells  in  vitro 
and  in  inducing  cancer  in  laboratory  animals.  The  T  antigen  is  a  protein 
with  a  molecular  weight  of  94,000  daltons;  recently,  an  immunologically 
related,  virus-specified  protein  of  17,000  daltons  ("little  t")  has  been  dis- 
covered which  appears  also  to  be  involved  in  transformation.  Its  exact  role 
and  its  relationship  to  "big  T"  are  under  investigation. 

One  of  the  most  exciting  new  developments  in  biological  carcinogenesis 
research  is  the  molecular  cloning  of  tumor  viruses,  in  which  genetic  sequences 
of  these  agents  are  isolated  by  restriction  enzymes,  inserted  into  bacterial 
hosts,  and  amplified  by  growth  of  the  bacteria.  By  these  means,  intramural 
laboratories  have  successfully  cloned  a  number  of  agents,  including  infectious 
Friend  and  Harvey  viruses;  infectious,  integrated  AKR  virus  along  with  its 
flanking  cellular  sequences;  Moloney  sarcoma  virus  from  the  supercoiled  form 
of  the  viral  DNA  in  infected  cells;  and  the  complete,  integrated  genome  of 
MMTV,  together  with  its  flanking  sequences,  from  a  mammary  tumor  of  a  C^H 
mouse. 

Molecular  cloning,  coupled  with  new  techniques  for  identifying  the  proteins 
responsible  for  transformation,  now  provides  scientists  with  an  unprece- 
dented opportunity  to  understand  the  basic  mechanisms  of  cancer.  The 
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ability  to  clone  the  genes  from  transforming  viruses,  to  create  specific 
mutants  of  these  viruses  in  vitro,  and  to  study  their  interaction  with  cells 
promises  to  provide  major  insights  into  some  of  the  most  fundamental  aspects 
of  tumor  biology. 

Chemical  and  Physical  Carcinogenesis 

Chemical  carcinogenesis  has  received  increased  attention  in  recent  years  as 
it  has  become  clear  that  environmental  chemicals  play  a  contributing  role  in 
the  etiology  of  many  cancers.  Reaching  the  population  in  air,  water,  the 
workplace,  and  from  substances  whose  ingestion  is  dictated  by  life-style  such 
as  cigarettes  and  certain  foods,  these  chemicals  may  act  individually  and 
directly  to  cause  cancer,  or  may  be  metabolized  in  the  body  to  form  more 
carcinogenic  compounds.  In  addition,  certain  chemicals  may  act  syner- 
gistically  to  trigger  malignancy,  while  certain  others,  unable  to  initiate 
the  malignant  process,  promote  its  development  once  it  has  begun. 

As  research  on  chemical  and  physical  carcinogenesis  has  become  increasingly 
sophisticated,  more  effective  model  systems  have  been  developed  to  detect 
and  assay  carcinogens,  to  study  their  metabolism  in  vivo  and  in  vitro,  to 
analyze  the  mechanisms  by  which  they  initiate  and  promote  cancer,  and  to 
find  ways  in  which  their  action  can  be  blocked  or  reversed.  For  example, 
the  metabolism  of  environmental  chemical  carcinogens  such  as  N-ni trosamines , 
polynuclear  aromatic  hydrocarbons,  mycotoxins,  and  methyl hydrazi nes ,  has 
been  studied  in  cultured  human  bronchus,  colon,  pancreatic  duct,  and 
esophagus.  In  general,  metabolic  pathways  of  both  carcinogen  activation 
and  deactivation  have  been  found  to  be  qualitatively  similar  in  humans  and 
experimental  animals.  However,  it  is  important  to  note  that  in  outbred 
species  (including  humans)  a  wide  quantitative  variation  among  individuals 
is  found. 

Effective  assays  are  important  in  all  stages  of  research  in  carcinogenesis. 
Recently,  an  ultrasensitive  enzymatic  radioimmunoassay  (USERIA)  was 
developed  to  measure  femtogram  (10"''^  gr)  quantities  of  various  antigens 
involved  in  carcinogenesis,  including  carcinogen-ONA  adducts ,  toxins,  and 
viruses.  This  new  assay  is  a  thousand  times  more  sensitive  than  conventional 
radioimmunoassays  and  is  expected  to  play  an  important  role  in  laboratory- 
epidemiological  studies  of  carcinogen  metabolism,  as  well  as  in  molecular 
studies  of  viral/chemical  cocarcinogenesis  and  carcinogen-DNA  interactions. 
For  example,  it  is  presently  being  utilized  to  study  variations  in  DMA- 
carcinogen  binding  patterns  under  a  number  of  experimental  conditions  and 
should  be  valuable  in  the  study  of  persistent  binding  of  carcinogens  in 
human  populations. 

Using  a  widespread  assay,  the  Ames  Salmonella  mutagenesis  system,  qualitative 
studies  on  concurrent  exposure  to  several  carcinogens  have  shown  marked 
synergistic  activity  of  carcinogens  from  different  chemical  classes  as  well 
as  inhibitory  activity  of  certain  combinations  of  polycyclic  aromatic  hydro- 
carbons. This  work  has  particular  practical  potential  since  certain  segments 
of  the  population  are  exposed  to  combinations  of  carcinogens  at  the  same 
time,  particularly  in  the  case  of  cigarette  smokers. 


Benzo(a)pyrene,  a   carcinogen   found  widely   in   the  environment,   has   been   found 
to   be  metabolized  to   benzo(a)pyrene  dihydrodiol    epoxide,   a   highly  carcino- 
genic compound,    in  mammalian  cells.      Two   enzymes,   aryl    hydrocarbon   hydroxy- 
lase  (AHH)    and  epoxide  hydratase   (EH)   are  responsible   for   formation     of  this 
compound,  and  it  has  been  learned  that  these  enzymes   can  be  induced  in  a 
variety  of  human  cells,    including   peripheral    lymphocytes,  monocytes,   and 
A549   lung  cells.     AHH  and   EH  are  also   inducible   in   cells  which   have  been 
transformed  by  tumor  viruses   or  chemical    carcinogens. 

Human   lymphocytes   and  monocytes   have  been   shown  to  exhibit  mixed   function 
oxidase  activity,   an   enzymatic   property  which   in  many  tissues   and  species 
is   responsible   for  the  activation  of  polycyclic   hydrocarbon  carcinogens. 
The   levels   of  this   activity  vary  among   individuals   and  may  be  enhanced  by 
culturing  the  cells  with   various    inducers.      In   rat  and   rabbit   tissues,   an 
enzyme  cal  led  cytochrome  P-450,   which   has   this   activity,   is    present   in 
multiple   forms  which   differ  in   their  substrate  specificities.     Although 
multiple   forms  of  cytochrome  P-450  have  not  yet  clearly  been  demonstrated 
in   human   tissues,   antibodies    prepared  against   two   forms   of  rat  liver  cyto- 
chrome P-450  have  been  found  to  inhibit  mixed   function  oxidase  activity  of 
human   lymphocytes   and  monocytes,   and   the   specificity  of  this   inhibition   is 
being  investigated   further. 

Highly  accurate  and  sensitive  methods    for   the   detection  of  the  structural 
modifications   of  DMA  caused  by  the  binding  of  chemical    carcinogens   have 
been  established.     Binding  of  the   benzo(a)pyrene  metabolite,   diol-epoxide   I, 
to  different  structural    forms  of  DNA  has   been  used   in  the  laboratory  to 
produce   different   forms   of  modified   DMA.      The   binding  of  a   small    number  of 
molecules  of  diol-epoxide  I   to  plasmid  DNA  efficiently  reduced  the  ability 
of  the  DNA  to  serve  as  a  template   for  the  synthesis  of  new  DNA  in  vitro; 
however,   some  of  the  binding  sites   appeared  to  be  excised  and  repaired  to 
allow  completion  of  replication,   and   they  were   not  bypassed  by   DNA  polymerase, 
Further  work  on   the  development  of  methods    to  modify   DNA  at  a   preselected, 
specific  site  is  expected  to  provide  useful    tools    for  the   investigation  of 
the  structure-function   relationships   of  DNA  which   has   been  modified  by 
chemical    carcinogens. 

One  of  the  most  exciting  areas  of  recent  research   in  chemical   carcinogenesis 
is    that  of  chemoprevention,   by  which  the   process   of  transformation  by 
carcinogenic  agents   can   be   prevented  or  reversed.     A  central    theme  of  this 
research,  which   includes   biochemical,   biological,   and   pharmacological 
studies,   has   been   the   use  of  retinoids,   synthetic  analogues   of  vitamin  A, 
to  prevent  the  development  of  invasive  cancer  while  the  disease  is   still    in 
its   early  stages . 

The  hamster  trachea  organ  culture  system  has   been  of  particular  importance 
in   retinoid   research.      Using   this   system,    it  has   been   demonstrated   that 
numerous   retinoids   can   reverse   keratinizing,   squamous   metaplastic   lesions 
of  hamster   tracheal    epithelium.      In  addition   to   the   further  confirmation 
of  previous    findings   that  analogues  with  modifications   in   the  ring  portion 
of  the  retinoid  molecule  are   highly  active   biologically,    it  has   been   found 
that  the   polar,    terminal    portion  of  the  molecule   can   also   be  modified  with 
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substantial    retention  of  activity.      These   new  synthetic  molecules   include 
4-hydroxyphenyl    retinamide,   retinyl    benzoyl    amine,   and   retinylidene   dimedone, 
which  appear  to   be  substantially  less   toxic   than   natural    forms   of  vitamin  A. 
The   reduction  of  toxicity  offers   major  advantages    in   terms  of  development 
of  a  synthetic  analogue  which  would  eventually  be   useful    for  prevention  of 
epithelial    cancer  in  man.      These  analogues   are  also   being  evaluated   for 
in  vivo   effects   on   specific   target  epithelia,   such   as   respiratory,   bladder, 
or  mammary  epithelium. 

Since  the  possible  eventual    use  of  retinoids   to  prevent  cancer  in  man  is 
dependent  on   further  understanding  of  the  pharmacological    properties  of 
these  agents,  a  new  program  has   been  established  to  develop  basic  knowledge 
in  this  area,   in  which  relatively  little  is   known.     One  area   that  has  already 
received  special    attention  is  the  toxicity  of  retinoids,  which  limits   the 
potential   applications  of  some  of  these  agents.      It  has  already  been  found 
that  the   presence  of  a   terminal    carboxylic  acid   group  in  a   retinoid  molecule 
Is  often  associated  with   highly  toxic   properties.     Studies   pursued  during 
the  past  year  have  led  to  the  conclusion  that  alteration  of  the  acid  function 
to  a  less  polar  derivative   (such  as  an  ether,  an  amide,  or  a  hydrocarbon)   may 
have  the  very  desirable  effect  of  lessening  the  toxic  properties  of  the 
molecule,  without  appreciably  diminishing  the  desired  effects  on  cell   differ- 
entiation,    f'oreover,   it  has   been  found  that  the  pattern  of  tissue  distribu- 
tion of  retinoids   is  markedly  changed  by  alteration  of  the  polar  end  group. 
This  has   the  very  practical    result  of  "targeting''   the  retinoid  to  specific 
organs,   such   as   lung,   bladder,   or  breast,   in  which   it  is   desired  to   prevent 
cancer. 

A  particularly  important   finding   the   past  year  has   been   the   identification 
of  a   new  class   of  less   toxic  retinoids,   namely  the  retinyl idene-1 ,3-diketones , 
These  compounds   have  been   found  to  have  very  high   potency   in   vitro,   to   be 
much  less   toxic  than  retinyl    acetate  or  retinoic  acid,   and  to  have  increased 
tissue  distribution   to   fatty  organs   such  as   the  breast.      They  are  currently 
being  evaluated   for  prevention  of  mammary  cancer  in   experimental    animals. 
The  toxic  effects  of  retinoids  on  membranes   have  been  quantitated  in  new 
studies   in  which  membrane   fluidity   is   measured  by  the  technique  of  fluores- 
cence polarization.     This   new  method  appears   to  offer  a  rapid  approach  to 
predicting  toxic  effects  of  retinoids. 

The  elucidation  of  the  mechanisms  by  which   retinoids   suppress   transformation 
is   a   critical    problem  which   is   presently  receiving  intensive   investigation. 
A  recent  advance  in  this  area   is   the  demonstration  that  retinoids   can  block 
the   phenotypic   transformation  of  cells   by  sarcoma   growth   factor.     This   heat- 
and  acid-stable  polypeptide  is   released  into  the  supernatant  fluids  of  cell 
cultures  which  have  been  transformed  by  sarcoma  virus.      Isolated  from  these 
fluids  and  placed  on  normal   cells,  sarcoma  growth   factor  has   the  ability  to 
confer  some  qualities  of  the  malignant  phenotype   (loss  of  density-dependent 
inhibition  of  growth  and   growth   in   soft  agar)   on   normal    cells,   and   its 
effects   can   be   blocked  by  very  low  concentrations   of  retinoids. 

The   two-stage  mechanism  of  carcinogenesis    is  well    established   for  skin,   and 
evidence   is   accumulating   for  its    existence   in  other  organs.      The   first  stage. 
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initiation,   effects   a   permanent,   heritable  change   in   the  cell,   which   is 
necessary  but  not  sufficient  to  render  the  cell   malignant.     The  second  stage, 
promotion,   completes   the  malignant   transformation.     This   mechanism  may 
explain   the   long  latent  period  between   exposure   to   some  carcinogens   and  the 
appearance  of  tumors   resulting   from  this   exposure.      For  example,   epidemiologic 
studies   have   shown   that  human   prenatal    exposure  to   X-radiation  or  certain 
chemical    carcinogens   can   result  in  malignant  disease  many  years   after  birth. 

Phorbol    esters   have  been   found  to   be   powerful    tumor  promoters,   and   for  this 
reason  are  extensively  used  in  carcinogenesis   research.    In  studies   examining 
the  comparative  effects  of  chemical    and  physical    agents,   it  has   been   found 
that  phorbol    esters   and   ultraviolet  light  both   induce  ornithine   decarboxylase 
(ODC)   activity  in  epidermal   cells.   Both  agents   require  transcription  and 
translation   for  enzyme  activity  but  demonstrate  different   kinetic   r^atterns. 
Anti-promoting   retinoids    inhibit  promoter-induced  ODC  but  not  ultraviolet- 
induced  ODC,  while  anti-promoting   steroids   enhance  the  action  or  both 
inducers   identically.     These  results   suggest  that  steroids  exert  their 
influence  on   ODC  action   at  a   site  common   to   both   inducers,  whiis   retinoids 
preferentially   inhibit  a   site   unique   to   the   tumor   promoter. 

In   related  studies,   a   good  correlation   has   been  observed  between   tumor- 
promoting  activity  of  phorbol    diesters   in  mouse  skin  and  their  ability  to 
inhibit  terminal    differentiation  of  Friend  erythrol eukemia   cells    in  vitro, 
iloreover,   phorbol    diesters   have  now  been   found  to  have  a  similar  effect  on 
mouse   preadipose  cells.     Inhibition  of  terminal    cell    differentiation  in  vitro 
may,   therefore,   be  a   general    property  of  tumor  promoters.     The  effect  of 
promoters  on  differentiation  may  be  mediated  by  their  action  on  cellular 
lipids;   for  example,   tumor-promoting  phorbol    diesters  were   found  to  stimulate 
prostaglandin  synthesis   by  releasing  arachidonic  acid   from  cellular  lipids. 
Analysis   of  this   phenomenon   indicates   that  the   prostaglandin  synthesis  may 
be  unrelated  to   the  mechanism  of  promotion  but  that  the  deacylation  of 
cellular   lipids   may  be  affecting  cellular  differentiation. 

The   potential    carcinogenic  activity  of  certain   drugs   is   receiving   increased 
attention.      Prenatal    exposure  to   diethyl sti 1 bestrol    (DES)    is   associated  with 
the   development  of  vaginal    cancer   in  young  women,   but  the   future   risk   for 
cancer  of  other  estrogen-sensitive  sites   is   not  known.     Animal    studies 
designed  to  approach   this   problem  have  shown   that  high   doses  of  DES   admini- 
stered to  pregnant  rats,   especially  during  the  third  week  of  gestation, 
prevented  normal    parturition,   causing  retention  of  living   full-term  fetuses. 
High  doses   in  the  second  trimester  acted  as  an  aborti facient  in  some  animals, 
while  others   treated  at  this   time   failed  to  deliver  naturally.      Female  off- 
spring exposed   in   utero,   during   the   third   trimester,   to   low  doses   of  DES 
developed  abnormalities  of  the  nipples,   external    genitalia,  and  reproductive 
organs,   especially  the  ovaries.      These  structural    abnormalities   are   considered 
likely   to  account   for  the   impaired   fertility  of  these  animals   and   their 
reduced  capacity  to   support  pups   to  weaning.     These   preliminary  studies 
suggest   that   DES  may  have  affected   tissues   other   than   the  vagina   in   the 
human    female   population   exposed   in   utero   to   DES. 
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Considerable   interest  has   been   generated   in   the   possibility  of  preventing 
carcinogenesis   by  dietary  means.      In   this   area,   ascorbic  acid   (vitamin   C) 
has   been   reported  to   inhibit  the   formation  of  carcinogenic   and  hepatotoxic 
N-nitroso  compounds    from  nitrite  and   nitrogen   bases.     A  recent  study  of  the 
effect  of  ascorbate  on  microbial    mutagenesis   by  these  carcinogens   showed 
inhibition  of  N-methyl -M' -nitro-N-nitrosoguanidine   (MNNG)   and  dimethyl - 
nitrosamine   (DMN)   mutagenesis   but  not  of  mutagenesis   by  Ci-methyl-M-nitroso- 
urea   (NflU).     Inhibition  of  flMNG-induced  mutagenesis   resulted  from  a  reaction 
between  ascorbate  and  f^NNG  that  led  to  consumption  of  f'^NNG.     The  reaction 
is   catalyzed  by  Cu(II).     Inasmuch  as   the  oxidation  of  ascorbic  acid  by 
molecular  oxygen  is  catalyzed  by  Cu(II),   it  is   possible  that  f'lfiriG  may  also 
function   as   an  oxidant  of  ascorbate;    the   bleaching  of  MNMG  by  ascorbate 
is   consistent  with  such  a  mechanism.     This   is   believed  to  be  the  first 
instance  in  which  one  chemical    reaction  with  ascorbate  can  be  implicated  in 
the  attenuation  of  the  biological    effects  of  a  carcinogen  or  mutagen.     It 
is   possible  that  ascorbate  reacts  with  NMU  but  that  this   reaction  is  not 
detectable  because  of  the  more  rapid  spontaneous   decomposition  of  [!MU. 
Although  N-nitroso  compounds   have   not  yet  been  positively  established  as 
carcinogens    for  humans,   the  adrenals,   liver,   lung,   kidney,   brain,   and 
stomach  are  targets   for  the  carcinogenic  action  of  a  number  of  M-nitroso 
compounds   in  other  species.      The  particular  utility  of  ascorbate  as   an 
inhibitor  of  mutagenesis   and  carcinogenesis   may  be  in   its   potentially  high 
concentrations   in  these  organs   and  its  ability  to  react  nonenzymatically, 
and  therefore  without  specificity  restrictions,  with  M-nitroso  compounds. 

It  has   become   increasingly   clear  that  a  wide  variety  of  chemically  diverse 
substances  have  the  capacity  to   inhibit  the  initiation,   promotion,  or  pro- 
gression phases  of  carcinogenesis.     Many  of  these  agents  are  well -character- 
ized,  naturally-occurring  or  synthetic  compounds;   in  the  former  category  are 
found  not  only  ascorbate  and  some  of  the  retinoids,   but  such  lesser-known 
chemicals  as   benzyl thiocyanate  and  phenethyl    isothiocyanate,   constituents 
of  cauliflower,   broccoli,   and  brussels   sprouts   and  known   inhibitors   of 
carcinogenesis.     In  the  latter  category  are  the  synthetic  retinoids  and  the 
antioxidant  butylated  hydroxyanisole   (GHA).      Inhibition  of  carcinogenesis   by 
BHA  has   been  shown  to  occur  under  a   variety  of  experimental    conditions, 
against  a  broad  range  of  chemical    carcinogens,   and  in  several   organ  systems. 
One  of  the   protective  mechanisms   of  3HA  appears   to   be   the   inhibition  of 
carcinogen   binding   to   DNA;   since   this   has   been   demonstrated  in  seven  strains 
of  mice,    it  is   possible   that  BHA  may  have  a   general    inhibitory  effect. 
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SCIENTIFIC  HIGHLIGHTS  -  BIOASSAY  (CARCINOGENESIS  TESTING)  PROGRAM 


The  Bioassay  (Carcinogenesis  Testing)  Program  v/as  created  in  July  1977  to  give 
greater  emphasis  to  the  testing  of  environmental  chemicals  for  carcinogenicity. 
During  the  first  two  years  of  its  existence,  the  highest  priority  has  been 
given  to  analyzing  and  reporting  the  results  of  carcinogen  bioassays  in  animals. 
As  of  May  1979,  245  bioassays  have  been  completed  and  the  results  made  known 
to  the  federal  regulatory  agencies  and  to  the  public.  Evidence  was  demonstrated 
for  the  carcinogenicity  of  106  chemicals. 

The  next  highest  priority  was  given  to  starting  new  carcinogen  bioassays.  At 
present,  195  chemicals  are  being  tested  for  carcinogenicity  in  lifetime  animal 
studies.  During  the  next  year,  it  is  anticipated  that  75  to  100  additional 
chemicals  will  be  started  on  test,  depending  on  the  availability  of  resources. 

Another  high  priority  activity  is  the  ongoing  validation  of  short-term  in  vitro 
tests.  Batteries  of  short-term  tests  for  microbial  and  mammalian  mutagenesis 
and  for  mammalian  cell  transformation  are  being  explored  to  determine  their 
usefulness  as  predictors  of  the  potential  of  chemicals  to  reproduce  cancer. 
Several  hundred  chemicals  are  being  tested  in  short-term  tests  as  part  of  the 
validation  process. 

In  November  1978  the  NCI  program  for  testing  natural  and  man-made  substances 
for  their  cancer-causing  potential  became  part  of  the  newly  formed  National 
Toxicology  Program  (NTP).  The  NTP  brings  together,  in  a  combined  and  coordi- 
nated effort,  portions  of  NCI ,  National  Institute  for  Environmental  Health 
Sciences  (NIEHS),  Food  and  Drug  Administration  (FDA),  and  the  National  Institute 
for  Occupational  Safety  and  Health  (NIOSH).  This  pooling  of  testing  resources 
within  the  Department  of  Heal th, Education  and  Welfare  is  designed  to  facilitate 
non-duplicative  testing  of  substances  for  all  their  harmful  effects  including, 
but  not  limited  to,  cancer. 
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SCIENTIFIC  HIGHLIGHTS  -  THE  FIELD  STUDIES  AND  STATISTICS  PROGRAM 


The  Field  Studies  and  Statistics  Program  has  concerned  itself  during  the  past 
year  with  three  major  areas:  the  generation  and  testing  of  hypotheses  con- 
cerning the  origins,  etiology,  diagnosis,  and  treatment  of  cancer;  the  gather- 
ing of  data  on  trends  in  cancer  incidence,  survival,  and  mortality;  and  the 
provision  of  advice  and  consultation  on  epidemiologic  and  statistical  aspects 
of  cancer. 

To  provide  a  systematic  means  of  identifying  geographic  variation  and  cluster- 
ing, the  Program  has  analyzed  U.S.  cancer  mortality  on  a  county  level  and 
prepared  computer-generated  color  maps  showing  the  incidence  of  cancer  in  35 
sites  of  the  body.  This  has  led  to  investigations  of  industries  involved 
with  chemicals,  woodworking  and  paper  manufacture,  transportation,  mining, 
and  others.  Leads  have  been  uncovered  in  all  of  these  industries  indicating 
that  their  workers  were  at  excessive  risk  to  various  forms  of  malignancy.  In 
addition,  studies  of  clusters  of  cancer  in  families  have  helped  to  show  the 
complex  interrelationships  between  some  immune  deficiencies,  birth  and  devel- 
opmental defects,  diet,  and  cancer. 

A  study  was  undertaken  in  collaboration  with  the  Center  for  Disease  Control 
of  lung  cancer  among  men  residing  in  coastal  Georgia.  A  significantly  in- 
creased risk  was  associated  with  employment  in  area  shipyards  during  World 
War  II.  After  adjustment  for  smoking,  other  occupational  exposures,  age, 
race,  and  county  of  residence,  the  excess  risk  was  found  to  be  on  the  order 
of  60  per  cent.  It  was  also  found  that  a  synergistic  effect  exists  between 
shipyard  employment  and  cigarette  smoking.  Thus,  it  appears  that  exposures 
to  asbestos  and  possibly  other  agents  during  wartime  shipyard  employment 
account  for  part  of  the  excess  mortality  from  lung  cancer  in  certain  coastal 
areas  of  the  country. 

Several  occupational  studies  were  reported  this  past  year.  A  survey  of 
machinists  exposed  to  cutting  oil  mists  suggested  an  excess  mortality  from 
cancers  over  20  years.  No  excesses  were  seen  for  cancer  or  other  diseases 
of  the  respiratory  tract.  A  preliminary  analysis  of  mortality  among  persons 
employed  in  laundry  and  dry  cleaning  shops  suggested  an  excess  of  certain 
cancers,  particularly  the  lung  and  liver,  and  leukemia.  Exposures  to  per- 
chlorethylene  or  other  solvents  may  be  involved.  Preliminary  results  from  a 
survey  of  non-agricultural  pesticide  applicators  revealed  an  excess  of  deaths 
from  lung  cancer,  particularly  among  workers  licensed  over  10  years.  A  study 
of  medical  records  at  the  Roswell  Park  Memorial  Institute  in  Buffalo  indicated 
an  excess  risk  of  bladder  cancer  among  men  and  women  involved  in  manufacturing 
leather  and  leather  products,  possibly  due  to  exposures  from  azo  and  other 
synthetic  dyes.  This  occupational  group  also  was  prone  to  lymphoma  and  cancers 
of  the  oral  cavity  and  larynx.  A  proportionate  mortality  study  of  Government 
Printing  Office  employees  revealed  excesses  of  multiple  myeloma  among  com- 
posing room  workers  in  contact  with  lead  compounds,  and  leukemia  among  bindery 
workers  with  possible  exposures  to  benzene.  An  analysis  of  occupational  data 
for  206  patients  with  mycosis  fungoides  suggested  an  unusual  frequency  of 
exposure  to  metals  and  petrochemicals.  A  proportionate  mortality  study  of 
workers  in  the  metal  polishing  and  plating  industry  showed  excesses  of  esooha- 
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geal  and  liver  cancers,  possibly  from  exposures  to  metal  fumes,  solvents,  and 
strong  acid  or  alkaline  substances.  The  causes  of  death  among  veterinarians 
revealed  significant  increases  for  leukemia  and  Hodgkin's  disease,  and  for 
cancers  of  the  brain,  liver,  and  skin.  The  mortality  from  cancer  was  greatest 
among  veterinarians  in  clinical  practice,  raising  the  possibility  of  specific 
work  exposures  (e.g.,  medical  x-rays,  animal  viruses)  that  may  be  carcinogenic. 

The  study  of  renal  transplant  recipients  has  continued.  Now  utilizing  data 
from  the  Health  Care  Finance  Adminsitration,  it  will  be  possible  to  estimate 
the  risk  of  cancer  among  transplant  and  dialysis  patients  for  the  entire 
country.  To  date  there  has  been  a  250-fold  excess  of  lymphoma,  which  often 
develops  within  a  few  weeks  of  transplantation.  For  other  tumors,  the  excess 
risk  is  about  two-fold  and  begins  to  appear  two  years  after  transplantation. 
It  has  not  affected  all  tumors  across-the-board,  as  might  be  predicted  by  the 
immunosurveillance  hypothesis.  Whatever  the  mechanisms,  the  risks  appear 
increased  for  cancers  of  the  liver,  bile  duct,  and  bladder,  plus  lung  adeno- 
carcinoma, leukemia,  soft-tissue  sarcoma,  and  skin  cancers,  including  melanoma. 
Although  oncogenic  viruses  may  be  involved  in  post-transplant  lymphoma,  there 
is  no  evidence  of  time-space  clustering  or  a  higher  incidence  in  transplant 
recipients  having  contact  with  lymphoma  patients  in  the  induction  period. 
These  findings  do  not  exclude  a  role  for  viruses  in  transplant  lymphomas, 
since  malignant  transformation  from  a  latent  viral  infection  v/ould  not  be 
reflected  in  clustering. 

Epidemiologic  patterns  of  cancer  have  suggested  that  the  environment  contri- 
butes much  more  to  cancer  risk  than  do  genetic  factors.  Perhaps  in  the  gen- 
eral run  of  patients,  inherited  susceptibility  and  interactions  with  envir- 
onmental influences  are  too  subtle  or  complex  for  detection  by  ordinary  epi- 
demiologic means.  On  occasion,  when  susceptibility  is  conspicuous,  as  in 
cancer-prone  families,  research  opportunities  are  provided  that  may  clarify 
the  role  of  genetic  and  environmental  factors  in  carcinogenesis. 

Although  familial  cancers  are  often  limited  to  a  single  site  or  tumor  type, 
recent  pedigree  studies  suggest  that  constellations  of  multiple  neoplasms 
may  also  be  involved.  Genealogic  study  of  one  family,  first  identified  be- 
cause of  diverse  childhood  cancers  in  three  siblings,  led  to  the  identifica- 
tion of  sixteen  cases  of  cancer  in  descendants  of  the  great-great-great- 
grandmother,  including  a  previously  unrecognized  cluster  of  similar  tumors 
in  a  distant  branch.  The  tumors  included  bony  and  soft-tissue  sarcomas,  brain 
and  neural  tumors,  breast  carcinoma,  and  leukemia--a  familial  syndrome  report- 
ed by  program  members  several  years  ago.  The  array  of  tumors  was  distributed 
in  a  pattern  suggesting  an  incompletely  penetrant  autosomal  dominant  gene 
with  pleiotropic  effects,  including  susceptibility  to  various  environmental 
carcinogens.  At  present,  a  followup  is  being  conducted  on  thirty-five 
families  prone  to  sarcomas  and  other  tumors,  to  better  delineate  the  spectrum 
of  neoplasms  in  the  syndrome  and  to  search  for  susceptibility  mechanisms. 

The  Surveillance,  Epidemiology  and  End  Results  (SEER)  Program  obtains  cancer 
incidence  and  patient  survival  data  through  a  group  of  eleven  population- 
based  cancer  registries  covering  all  cancers  diagnosed  in  the  populations  of 
five  entire  states  (Connecticut,  Hawaii,  Iowa,  New  Mexico  and  Utah),  five 
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metropolitan  areas  (Atlanta,  Detroit,  New  Orleans,  San  Francisco  and  Seattle) 
and  the  commonwealth  of  Puerto  Rico.  The  first  report  on  cancer  incidence 
and  mortality,  covering  this  entire  program,  was  published  in  October  1978. 

An  analysis  of  the  comparability  of  SEER  incidence  data  with  those  from  the 
Third  National  Cancer  Survey  has  been  carried  out  to  determine  whether  it  is 
possible  to  analyze  trends  in  cancer  incidence  over  time,  beginning  in  1969. 
Although  there  are  only  four  areas  common  to  those  two  surveys,  they  repre- 
sent 55%  of  INCS  and  54%  of  SEER.  The  results  of  the  analysis  revealed  the 
rates  for  whites  to  be  reasonably  comparable  between  total  SEER  and  total 
INCS,  while  those  for  blacks  were  not.  Thus,  the  trends  in  incidence  rates 
for  whites  were  analyzed  over  the  period  1964-1976  and  the  most  striking 
changes  were:  a  slowing  down  of  the  lung  cancer  increase  among  males  to  1% 
per  year  while  that  for  females  continued  to  increase  at  8%  per  year;  a  de- 
crease in  incidence  of  cervical  cancer  of  5%  per  year  and  of  stomach  cancer 
by  3%  per  year  among  males  and  4%  per  year  among  females;  and  an  increase 
in  incidence  of  cancer  of  the  uterine  corpus  of  7%  per  year. 

Findings  to  date  on  breast  cancer  screening  strongly  suggest  the  usefulness 
of  annual  screening  which  includes  clinical  examination  plus  mammography. 
Over  a  nine-year  period  of  follow-up  the  study  group  of  women  has  about  one- 
third  less  mortality  from  breast  cancer  than  those  in  the  control  group.  This 
reduction  in  mortality  appears  to  be  concentrated  among  women  over  50  years 
of  age.  The  differential  between  study  and  control  groups  in  fatality  from 
breast  cancer  is  almost  entirely  due  to  the  exceptionally  low  rate  among 
cases  detected  through  screening.  Both  the  clinical  examination  and  mammog- 
raphy contributed  to  this  favorable  situation  but  the  magnitude  of  the  indepen- 
dent contribution  of  each  modality  is  difficult  to  determine. 
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SUMMARY  REPORT 

FREDERICK  CANCER  RESEARCH  CENTER 

Introduction:  The  format  for  the  present  report  will  vary  from  those  of 
previous  years  in  that  this  one  will  contain  comment  on  all  Contractor 
operated  DCCP/FCRC  activities,  including  Chemical  Carcinogenesis,  instead  of 
being  limited  to  Viral  Oncology.  Moreover,  as  discussed  below,  the  FCRC 
Viral  Oncology  (FCRC/VO)  Program  has  undergone  extensive  modification,  now 
designated  as  the  Biological  Carcinogenesis  Program  (BCP),  as  has  the  Chemical 
Carcinogenesis  Program  (CCP),  although  to  a  somewhat  lesser  extent. 

The  overall  objective  of  the  FCRC/VO  Program  as  it  was  originally  established 
was  to  conduct  a  comprehensive  investigation  on  oncogenic  and  suspected 
oncogenic  viruses  and  their  interactions  with  host  cells  to  determine  the 
potential  carcinogenic  or  co-carcinogenic  role  these  agents  or  their  products 
may  play  in  the  neoplastic  process,  and  to  develop  therapeutic  and  preventive 
measures  for  their  control.  In  approximately  seven  years  of  existence  the 
various  scientific  efforts  that  had  been  implemented  became  significantly  more 
integrated  and  individual  tasks  or  projects  gave  way  to  five  major  efforts 
designated  as  Laboratories,  incorporating  groups  of  activities  or  sections. 
The  resultant  current  Biological  Carcinogenesis  Program  is  comprised  of  five 
research  sections,  supplemented  by  a  Viral  Resources  Section,  and  headed  by 
a  highly  reputable  Director  who  joined  the  Contractor's  staff  in  January  1976. 

During  the  last  two  years,  programs  in  the  biological  area  continued  to  be 
assessed  and  redesigned  to  reflect  the  directions,  sometimes  new,  of  the  work. 
Programs  were  infused  with  new  scientific  expertise  either  through  develop- 
ment in-house  or  by  new  reputable  personnel  and  also  by  a  wide  variety  of 
research  collaborations.  As  already  mentioned  the  Viral  Oncology  Program  was 
supplanted  by  the  Biological  Carcinogenesis  Program  (BCP)  which  even  further 
emphasized  flexibility  and  integration  of  research  and  support  activities. 
For  the  past  year  work  in  the  BCP  was  conducted  in  six  major  sections  devoted 
to  Immunochemistry,  Biology  of  Type  C  Viruses,  Primate  Virus  Immunobiology, 
Molecular  Biology  of  Retroviruses,  Molecular  Biology  of  Carcinogenesis  and 
Immunobiology  of  Retroviruses.  As  a  matter  of  program  expediency,  the  last 
two  sections  were  recently  merged,  assuming  the  title  of  the  former.  Addi- 
tionally during  the  past  year,  work  in  the  Oncornavirus  Immunobiology  Section 
was  phased  out  and  efforts  in  the  Molecular  Biology  of  Retroviruses  Section 
were  consolidated  with  improved  direction  and  supervision  in  order  to  achieve 
a  clearer  focusing  of  the  group's  activities.  Additionally,  the  Viral  Resources 
Section  continued  as  a  highly  important  source  of  viral  reagents  for  FCRC, 
NCI  and  the  outside  scientific  community  in  this  country  and  abroad. 

The  Chemical  Carcinogenesis  Program  (CCP)  constitutes  the  second  majgr  funding 
area  supported  by  DCCP  at  Frederick.  Its  purpose  is  to  address  one  of  the 
most  pressing  current  needs  in  public  health,  namely  to  assess  the  risk  of 
human  cancer  that  may  be  induced  through  exposure  to  chemical  carcinogens. 
As  with  the  BCP,  during  the  past  year  work  of  several  sections  has  been 
increasingly  integrated  toward  attainment  of  CCP  objectives,  and  this  effort 
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was  greatly  strengthened  by  the  addition  of  several  research  groups.  Thus, 
similar  to  the  administrative  structure  of  the  BCP,  given  above,  the  CCP  was 
composed  of  the  following  nine  sections:  Mechanisms  of  Nitrosamine  Carcino- 
genesis, which  includes  new  work  on  the  ul trastructural  aspects  of  chemical 
carcinogenesis,  Endogenous  Formation  of  Carcinogens,  In  Vitro  Carcinogenesis, 
Endocrine  Carcinogenesis,  Molecular  Aspects  of  Chemical  Carcinogenesis, 
Microbial  Mutagenesis  Screening,  and  In  Vivo  Carcinogenesis  Research.  New 
this  year  were  sections  on  Cellular  Aspects  of  Carcinogenesis  and  Chemistry 
of  Carcinogens.  Also  included  in  the  CCP  are  two  highly  important  support 
efforts,  Chemical  Synthesis  and  Analysis  and  Central  Histotechnology.  Work 
conducted  in  the  above  groups  is  under  leadership  of  the  Contractor's  CCP 
Director,  with  work  channeled  essentially  into  three  main  areas,  each  con- 
sisting of  several  sections.  These  are:  Identification  of  Carcinogens  and 
Risk  Assessment,  Chemical  Aspects  of  Carcinogenesis,  and  Biological  Aspects 
of  Carcinogenesis. 

Finally,  DCCP  supported  a  substantial  Contractor  effort  which  provided  pro- 
fessional, technical  and  facilities  support  for  five  senior  NCI  investigators 
in  residence  at  FCRC.  While  these  investigators  conduct  work  as  a  part  of 
their  Laboratory  affiliations  at  Bethesda,  the  support  aspects  were  admin- 
istered at  Frederick  under  the  designation  of  the  Carcinogenesis  Intramural 
Program. 

DCCP/FCRC  Program  Administration:  With  approval  of  the  Director  DCCP,  all 
Contractor  activities  performed  at  FCRC  on  behalf  of  the  Division  are  chiefly 
the  responsibility  of  the  NCI  Scientific  Coordinator  for  DCCP  in  residence 
at  Frederick.  Functioning  as  Assistant  Project  Officer,  FCRC,  the  Contractor 
designs  and  interprets  the  work  scopes  and  assures  attainment  of  scientific 
goals  and  objectives  under  the  contract  mechanism.  The  Coordinator  also 
directs  the  Contractor  so  as  to  insure  appropriate  personnel  and  physical 
resources  support  applicable  to  NCI  senior  investigators  conducting  their 
research  at  Frederick. 

All  work  conducted  within  the  DCCP  area  at  FCRC  is  reviewed  formally  on  a 
continuing  basis  for  the  purpose  of  attaining  and  maintaining  excellence  of 
programs  that  have  been  established  and  to  insure  rapid  responses  of  DCCP/FCRC 

operations  to  needs  related  to  Division  and  NCI  Program  objectives. 

Recommendations  that  have  played  a  highly  significant  role  in  the  ultimate 
determinations  of  DCCP/FCRC  Programs  have  been  provided  by  a  number  of  peer 
review  and  advisory  groups  comprised  of  committees  consisting  of  recognized 
outside  experts.  Such  recommendations  stem  from  scientific  reviews  that  are 
conducted  annually  as  a  minimum,  the  most  recent  being  by  the  DCCP  Board  of 
Scientific  Counsellors.  In-house  recommendations  are  obtained  on  an  as 
needed  basis  from  NCI  staff  who  provide  specialized  individual  or  ad  hoc 
committee  assistance.  Additionally,  there  are  a  number  of  routine  review  and 
evaluative  processes  conducted  by  NCI  staff  that  take  place  at  monthly  and 
semi-annual  intervals.  These  are  accomplished  in  conjunction  with  a  number  of 
specially  designated  NCI  Monitors  and  Coordinators  whose  judgements  are  applied 
toward  determination  of  the  Contractor's  fee  by  the  NCI/FCRC  Award  Fee 
Evaluation  Board. 
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General  Program  Considerations  and  Objectives:  It  should  be  emphasized,  as 
in  past  years,  that  DCCP  Programs  at  FCRC  are  to  be  performed  as  total  inte- 
grated activities  that  will  allow  for  a  high  degree  of  flexibility  in  response 
to  overall  program  needs  and  for  broad  latitude  in  creating  and  pursuing 
fundamental  research  objectives  both  in-house  and  on  a  collaborative  basis 
with  outside  acknowledged  experts.  As  work  in  given  areas  is  performed,  DCCP 
may  determine  that  particular  research  or  resource  goals  require  changes  in 
emphasis;  objectives  may  be  altered  and/or  previously  established  ones  post- 
poned or  eliminated.  Conceptual,  modifications  may  be  introduced,  as  for 
example  the  recent  increased  program  interest  in  viruses  and  chemicals  as 
co-carcinogens.  Programs  will  continue  to  be  reviewed  periodically  by  NCI 
and/or  selected  outside  peer  reviewers  and  determinations  made  as  to  their 
need  or  desirability  for  continuation  while  new  projects  may  be  evaluated  for 
potential  program  merit  and  exploratory  effort. 

More  specifically,  lines  along  which  the  DCCP  Programs  proceeded  during  the 
past  year  are  as  follows: 

Immunochemistry  Section.  To  examine  the  primary  structure  of  viral,  viral 
related,  and  transformation-specific  proteins,  determine  and  synthesize 
antigenic  and  functional  regions  of  sequenated  molecules,  and  apply  to  func- 
tion and  disease  prevention  situations;  e.g.,  synthetic  vaccines.  This 
involves  immunochemical  characterization  and  amino  acid  sequence  analysis  of 
retrovirus  proteins  and  the  development  and  adaptation  of  novel  methods  for 
protein  purification,  immunochemistry  and  microsequence  analysis. 

Biology  of  Type  C  Viruses  Section.  To  conduct  studies  on  the  identification 
of  mechanisms  and  molecules  responsible  for  control  of  expression  of  endoge- 
nous viral  genes.  Experimental  approaches  include  the  chemical  activation 
of  latent  type  C  viruses  as  a  model  for  study  based  upon  the  role  these 
viruses  may  play  in  tumor  formation  and  co-carcinogenesis,  and  blocking  viral 
induction  with,  e.g.,  amino  acid  analogs,  or  other  chemical  compounds.  Also, 
to  isolate  and  characterize  low  molecular  weight  viral  DNA  binding  proteins 
in  support  of  the  program-wide  interest  in  defined  retroviral  proteins. 

Molecular  Biology  of  Carcinogenesis  Section.  To  continue  studies  on  model 
mammary  tumor  viruses,  exogenously  and  endogenously  or  genetically  trans- 
mitted MMTV  strains,  concerning  the  control  of  expression  of  MMTV  components 
(proteins  and  nucleic  acids),  distribution  of  MMTV  cell  surface  antigens  as 
potential  immune  targets,  role  of  immune  responses  to  tumor  development, 
analysis  of  viral  genome  by  gene  mapping  and  nucleotide  sequencing,  and 
development  of  viral  probes  for  studies  in  other  systems  including  human. 

Molecular  Biology  of  Retroviruses  Section.  To  conduct  basic  studies  on  retro- 
virus biology  using  contemporary  techniques  of  nucleic  acid  chemistry, 
focusing  on  mechanism  of  replication,  determination  of  sequence  arrangement 
of  integrated  and  free  proviral  DNA,  and  relatedness  among  retroviruses,  which 
includes  testing  for  viral  related  sequences  in  human  DNA  through  a  collabora- 
tive program. 
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Primate  Virus  Immunob1o1ogy  Section.  To  conduct  comprehensive  biological 
studies  on  a  number  of  lymphotropic  herpesvirus  isolates  to  determine  Immuno- 
logical and  disease  producing  relationships,  host  Immune  responses,  and 
potential  Interactions  among  these  viruses,  oncornaviruses  and/or  other  agents. 

Viral  Resources  Section.  To  provide  facilities  and  conduct  a  major  resource 
effort  for  the  large-scale  production  of  viruses  or  viral  components  for  use 
within  the  FCRC  and  for  distr-bution  through  the  NCI  DCCP's  Biological  Carcino- 
genesis Branch  Research  Reset,  xes  Program,  by  providing  high  quality  retro- 
virus concentrates  and  conduc:1ng  developmental  research  for  eliciting  and/or 
optimizing  virus  expression  tr.d  recovery,  and  pursuing  product  improvement 
studies. 

Mechanisms  of  Nitrosamine  Carcinogenesis  Section.  To  conduct  studies  to 
assess  the  significance  of  formation  of  N-nitroso  compounds  in  the  environment 
in  vivo  for  human  exposure  to  carcinogens,  and  to  investigate  the  mechanisms 
of  carcinogenesis  by  N-nitroso  compounds  through  structure/activity  relations 
in  carcinogenesis  and  mutagenesis  and  by  examination  of  pathways  of  metabolism 
of  carcinogenic  nitrosamines  naving  distinct  target  organ  specificities. 

Chemistry  of  Carcinogens  Section.  To  conduct  research  to  contribute  to  an 
understanding  of  how  chemicals  cause  cancer  and  how  this  process  may  be  pre- 
vented by  developing  rational  approaches  to  the  problems  of  risk  assessment 
in  the  exposure  of  man  to  the  various  chemicals  in  the  environment.  More 
specifically,  studies  will  be  concerned  with  the  question  of  how  chemicals, 
particularly  nitrogenous  organic  chemicals  such  as  nitrosamines,  triazenes, 
hydrazines  and  related  substances,  are  activated  to  proximate  carcinogens, 
and  to  suggest  ways  in  which  these  active  intermediates  Interact  with  cellular 
components. 

Molecular  Aspects  of  Chemical  Carcinogenesis  Section.  To  explore  mechanisms 
of  carcinogenic  processes  during  earliest  stages  of  tumor  initiation  as 
related  to  possible  interactions  between  a  carcinogen  (or  its  metabolite)  and 
DNA  of  the  target  tissue.  Approaches  to  this  include  carcinogenic  potency 
as  determined  by  the  extent  of  rate  of  reaction  with  DNA,  sites  of  Interaction 
on  constituent  nucleotides  in  DNA,  specificity  of  the  interaction  for  various 
sites  or  regions  within  the  genome,  efficacy  of  cellular  repair  processes,  or 
a  combination  of  all  these  phenomena. 

Cellular  Aspects  of  Carcinogenesis  Section.  To  study  mechanisms  of  chemical 
carcinogenesis  with  special  emphasis  on  the  role  of  the  cell  in  this  process, 
focusing  on  changes  in  normal  epithelial  cells  leading  to  transformation  or 
tumorigenesis  in  vivo  and  in  vitro  and  on  the  escape  of  "initiated  cells" 
from  proliferation  control  exerted  by  adjacent  normal  cells.  More  specifically: 
to  establish  criteria  for  monitoring  epithelial  cell  transformation,  selecting 
transformed  cells  and  improving  sensitivity  of  assays;  to  study  control  of  cell 
proliferation  exerted  by  cells  of  the  same  organ  and  alterations  of  such 
control  during  chemical  carcinogenesis;  to  recognize  "initiated"  cells  and  to 
investigate  mechanisms  by  which  they  persist  in  vivo  until  they  are  promoted 
to  a  tumorous  condition. 
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Endogenous  Formation  of  Carcinogens.  To  elucidate  mechanisms  involved  in 
colon  carcinogenesis  by  studying  the  effect  of  specific  bile  acids  formed 
endogenously  on  the  metabolic  activation  of  known  exogenous  chemical  car- 
cinogens as  well  as  on  intestinal  mucosa.  This  includes  the  role  of  bile 
acids  in  modifying  the  metabolism  of  chemical  carcinogens  by  hepatic  enzymes, 
metabolism  studies  with  hepatic  and  intestinal  mucosal  metabolic  activation 
systems  using  bile  acid  derivatives  which  modify  formation  of  mutagens, 
identification  of  metabolites  that  are  mutagenic  and/or  modifiers  of  muta- 
genesis, and  examination  of  intestinal  microflora  in  the  retoxification  of 
bile  acid  derivatives.  Also,  utilize  clonic  DNA  damage  and  repai'^  techniques 
to  detect  possible  carcinogenic  metabolites  produced  in  organotrooic  activa- 
tion of  intestinal  and  non-intestinal  carcinogens. 

Endocrine  Carcinogenesis  Section.  To  develop  and  define  a  model  system  for 
the  study  of  mammary  gland  growth,  differentiation  and  carcinogenesis  and 
to  use  this  model  system  to  examine  the  manner  in  which  various  factors 
(endocrine  status,  age,  genetics  and  diet-nutrition)  influence  the  suscep- 
tibility of  the  mammary  epithelium  to  environmental  carcinogens. 

Chemical  Synthesis  and  Analysis  Section.  To  provide  support,  expertise  and 
methods  development  in  synthetic  and  analytical  chemistry  to  the  Chemical 
Carcinogenesis  Program  and  FCRC.  This  support  and  expertise  includes  the 
syntheses  and  analyses  of  labeled  (^H,  ^h,  I'+C)  and  non-labeled  carcinogens, 
their  suspected  metabolites,  bioassay  chemicals  and  other  compounds  of 
interest  to  the  Chemical  Carcinogenesis  Program  and  FCRC.  To  continue  the 
development  of  liquid  crystal  GLC  phases  for  the  separation  of  complex  PAH 
mixtures.  Continual  development  and  generalization  of  the  (4  +  2)  diene- 
quinone  reaction  for  the  synthesis  of  PAHs  and  their  metabolites. 

In  Vitro  Carcinogenesis  Section.  To  develop  and  implement  reliable,  repro- 
ducible and  sensitive  short-term  in  vitro  carcinogenesis  bioassay  systems 
for  detecting  and/or  identifying  carcinogens  that  may  be  a  hazard  to  man,  and 
to  use  these  systems  for  studying  the  mechanism  of  chemical  carcinogenesis. 
Emphasis  is  placed  on  defining  experimental  conditions  and  endpoints  so  that 
the  systems  are  reproducible,  valid,  and  readily  transferable  to  other 
laboratories  for  routine  use.  Short-term  objectives  are  to  increase  the 
sensitivity  and  range  of  usefulness  of  the  Syrian  hamster  embryo  cell  trans- 
formation system. 

Microbial  Mutagenesis  Screening  Section.  To  provide  efficient,  reproducible 
and  reliably  performed  short-term  in  vitro  assays  for  risk  assessment  evalua- 
tion of  test  chemicals  utilizing  the  Salmonel la/mammalian-microsome  mutagen- 
icity test  for  reversion  to  histidine  independences  as  devised  in  the  Ames 
test,  and  to  determine  the  reliability  of  such  tests  as  compared  with  chemical 
carcinogenicity  studies  in  animals. 
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In  Vivo  Carcinogenesis  Section.  To  conduct  a  long-term  bioassay  program  to 
identify  environmental  carcinogens  by  testing  selected  suspect  chemicals  in 
standard  rodent  bioassays,  and  to  investigate  the  causal  relationship  between 
the  pharmacokinetics  of  such  chemicals  and  their  carcinogenic  potential. 

Central  Histotechnology  Section.  To  provide  a  uniform,  flexible,  and  equitable 
service  to  all  investigators  at  the  Frederick  Cancer  Research  Center  requiring 
histotechnological  procedures.  Every  effort  is  to  be  made  to  insure  both 
excellent  quality  stained  microslides  in  large  quantities  and  a  rapid  turn- 
around period.  In  addition  to  the  routine  histological  procedures  performed 
on  a  daily  basis,  this  group  also  assists  in  the  performance  of  animal 
necropsies  in  cooperation  with  the  Bioassay  Research  Program. 

DCCP/FCRC  Administrative  and  Scientific  Support  Area:  Within  the  Contractor's 
DCCP/FCRC  administrative  area,  there  are  several  important  ancillary  staff, 
professional,  and  technical  groups  that  provide  necessary  support  for  research 
operations  and  assist  BCP  and  CCP  Contractor  directors  in  discharging  their 
supervisory  responsibil i ties . 

The  first  of  these  is  the  administrative  staff.  This  group,  including  various 
coordinative,  clerical,  and  editorial  personnel,  furnishes  assistance  in  the 
day-to-day  handling  of  the  Contractor's  DCCP  operations. 

The  second  provides  two  important  professional  support  functions  involving 
high  quality  electron  microscopy  and  quality  control.  The  former  furnishes 
necessary  cooperative  assistance  for  a  variety  of  investigational,  resource 
and  collaborative  research  activities  conducted  within  the  total  BCP  program 
at  FCRC.  Particle  counts,  thin  section  preparations,  and  ul trastructural 
analyses  are  some  general  examples  of  the  work  performed  by  the  electron 
microscopy  staff.  The  Quality  Control  Group  essentially  provides  routine 
testing  services  for  the  isolation  and  identification  of  mycoplasmas  from 
cell  cultures  and  serum  in  support  of  the  BCP  program  at  FCRC  and  for  the 
Bureau  of  Biologies,  FDA,  via  an  interagency  agreement.  Pending  availability 
of  facilities  and  personnel,  some  testing  may  be  performed  for  specific 
investigators  outside  of  FCRC  on  a  limited  basis. 

The  third  group  of  activities  consists  of  technical  support  in  the  form  of 
animal  care,  glassware  preparation,  and  custodial  services  applied  as  required 
throughout  the  DCCP/FCRC. 

Finally,  as  the  chief  Contractor  authorities  in  the  BCP  and  CCP  areas,  respec- 
tive program  directors  have  the  responsibility  for  promulgating  and  maintaining 
adequate  safety  practices  throughout  the  DCCP/FCRC  Laboratory  areas.  This 
responsibility  was  shared  on  a  designated  basis  with  the  various  section 
leaders  to  insure  that  an  adequate  safety  awareness  permeated  all  levels  of 
research  and  support  personnel  activities.  In  pursuing  this  endeavor,  close 
cooperation  was  established  and  maintained  with  FCRC  Biohazards  and  Environ- 
mental Control.  Their  advice  and  assistance  was  secured  in  matters  dealing 
with  but  not  necessarily  limited  to:   (i)  establishing  safe  operational 
procedures  to  insure  protection  of  the  worker  and  experimental  integrity. 
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(li)  periodic  facility  and  equipment  inspections,  (iii)  facility  designs  for 
new  or  renovated  areas,  (iv)  proper  disposal  of  waste  materials,  and 
(v)  adherence  to  prescribed  safety  regulations. 

Other  ancillary  work  which  DCCP  supports  on  a  shared  basis  at  FCRC  is  as 
fol lows: 

Environmental  Control.  To  conduct  a  comprehensive  safety  and  environmental 
control  program  for  the  Frederick  Cancer  Research  Center  and  to  perform 
applied  and  basic  studies  and  literature  surveys  for  risk  assessment  in 
support  of  the  various  FCRC  operations. 

Animal  Breeding.  To  operate  an  animal  farm  for  the  breeding  of  laboratory 
animals  to  meet  the  needs  of  research  programs  at  FCRC,  and  for  shipment  to 
other  NCI  operations  as  production  permits. 

Animal  Health  Diagnostic  Section.  To  provide  for  monitoring  the  health  and 
genetic  quality  of  research  animals  at  the  FCRC  and  NCI  in  order  to  ensure 
the  validity  of  animal -related  research  and  to  preclude  the  entry  of  unde- 
sirable pathogenic  microbes,  latent  murine  viruses  and  parasites. 

Program  Projections:  It  is  expected  that  DCCP/FCRC  effort  for  the  coming 
contract  year  will  begin  with  objectives  as  described  above  continuing  to 
remain  essentially  in  effect.  As  intended,  however,  both  the  Biological 
and  Chemical  Carcinogenesis  Programs  were  designed  to  inherently  provide 
strong  but  flexible  scientific  mechanisms  that  allow  continued  opportunity 
to  enhance  program  productivity  and  effectiveness.  Maximal  use  is  made  of 
results  of  previous  efforts  as  a  basis  for  more  advanced  work,  for  rapidly 
capitalizing  on  new  scientific  and  technological  advances,  and  for  seizing 
new  initiatives  in  previously  untried  areas  of  investigation  as  related  to 
human  cancer.  One  illustration  of  this  is  DCCP's  impending  plan  to  explore 
and  foster  where  feasible  genuine  cross-collaboration  of  efforts  between  the 
Biological  and  Carcinogenesis  Programs.  Although  details  of  such  collabora- 
tions have  yet  to  be  fully  determined,  scientific  cooperation  among  at  least 
portions  of  these  respective  program  endeavors  should  produce  a  unique  blend- 
ing of  program  interests  and  objectives,  and  provide  significant  infusions 
of  scientific  expertise.  This  will,  in  turn,  undoubtedly  open  new  research 
vistas  for  exploration,  portending  the  attainment  of  program  accomplishment 
of  great  importance  in  the  elucidation  of  problems  concerned  with  cause  and 
prevention  of  human  cancer. 
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Program  Funding  (Annual  Level): 

DCCP/FCRC  (full  support)  $13,062,641 

Other*  (partial  support)  825,334 

ISA**  1,178,768 

Total  $15,066,743 


*  Includes  DCCP  shared  funding  for  Environmental  Control  and  Animal  Breeding. 

**Represents  DCCP  portion  of  Contract  NOl-CO-75380  Interdepartmental  Support 
Agreement  with  U.S.  Army. 
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LITTON  BIONETICS,  INC.  (N01 -CO-75380)  ,  BETHESDA,  MARYLAND 

T1 tie:  Operation  and  Maintenance  of  the  Frederick  Cancer  Research  Center 
(FCRC),  National  Cancer  Institute,  Fort  Detrick,  Frederick, 
Maryland,  21701 

Contractor's  Project  Director:  Dr.  Robert  E.  Stevenson 

(October  1,  1973-February  6,  1979) 

Dr.  Michael  G.  Hanna 
(February  7,  1979  to  present) 

Project  Officer  (NCI):  Dr.  William  W.  Payne 

Assistant  Project  Officer  for  DCCP/FCRC  (NCI):  Dr.  Henry  J.  Hearn 

Objectives : 

A.  To  examine  the  primary  structure  of  viral,  viral  related,  and  transforma- 
tion-specific proteins,  determine  and  synthesize  antigenic  and  functional 
regions  of  sequenated  molecules,  and  apply  to  function  and  disease  prevention 
situations;  e.g.,  synthetic  vaccines.  This  involves  immunochemical  charac- 
terization and  amino  acid  sequence  analysis  of  retrovirus  proteins  and  the 
development  and  adaptation  of  novel  methods  for  protein  purification, 
immunochemistry  and  microsequence  analysis. 

B.  To  conduct  studies  on  the  identification  of  mechanisms  and  molecules 
responsible  for  control  of  expression  of  endogenous  viral  genes.  Experi- 
mental approaches  include  the  chemical  activation  of  latent  type  C  viruses 
as  a  model  for  study  based  upon  the  role  these  viruses  may  play  in  tumor 
formation  and  co-carcinogenesis ,  and  blocking  viral  induction  with,  e.g., 
amino  acid  analogs,  or  other  chemical  compounds.  Also,  to  isolate  and 
characterize  low  molecular  weight  viral  DNA  binding  proteins  in  support 
of  the  program-wide  interest  in  defined  retroviral  proteins. 

C.  To  continue  studies  on  model  mammary  tumor  viruses,  exogenously  and 
endogenously  or  genetically  transmitted  MMTV  strains,  concerning  the 
control  of  expression  of  MMTV  components  (proteins  and  nucleic  acids), 
distribution  of  MMTV  cell  surface  antigens  as  potential  immune  targets, 
role  of  immune  responses  to  tumor  development,  analysis  of  viral  probes 
for  studies  in  other  systems  including  human. 

D.  To  conduct  basic  studies  on  retrovirus  biology  using  contemporary 
techniques  of  nucleic  acid  chemistry,  focusing  on  mechanism  of  replication, 
determination  of  sequence  arrangement  of  integrated  and  free  proviral  DNA, 
and  relatedness  among  retroviruses,  which  includes  testing  for  viral 
related  sequences  in  human  DNA  through  a  collaborative  program. 

E.  To  conduct  comprehensive  biological  studies  on  a  number  of  lymphotropic 
herpesvirus  isolates  to  determine  immunological  and  disease  producing 
relationships,  host  immiune  responses,  and  potential  interactions  among 
these  viruses,  oncornaviruses  and/or  other  agents. 
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F.  To  provide  facilities  and  conduct  a  major  resource  effort  for  the  large- 
scale  production  of  viruses  or  viral  components  for  use  v/ithin  the  FCRC  and 
for  distribution  through  the  NCI  DCCP's  Biological  Carcinogenesis  Branch 
Research  Resources  Program,  by  providing  high  quality  retrovirus  concen- 
trates and  conducting  developmental  research  for  eliciting  and/or  optimizing 
virus  expression  and  recovery,  and  pursuing  product  improvement  studies. 

G.  To  provide  high  quality  electron  microscopic  support  for  the  DCCP/FCRC 
program  in  the  form  of  particle  counts  and  thin  section  screening  of 
production  cell  lines;  also  to  make  visual  determinations  of  viral  RNA 
structure  and  apply  immunoelectron  microscopic  methodology  to  studies  on 
viral  proteins. 

H.  To  provide  quality  control  assays  for  the  detection  of  microbial  con- 
tamination of  all  cell  culture  systems  in  use  throughout  the  DCCP/FCRC 
program,  particularly  for  the  Viral  Resources  Laboratory. 

I.  To  conduct  studies  to  assess  the  significance  of  formation  of  N-nitroso 
compounds  in  the  environment  in  vivo  for  human  exposure  to  carcinogens,  and 
to  investigate  the  mechanisms  of  carcinogenesis  by  M-nitroso  compounds 
through  structure/activity  relations  in  carcinogenesis  and  mutagenesis  and 
by  examination  of  pathways  of  metabolism  of  carcinogenic  nitrosamines 
having  distinct  target  organ  specificities. 

J.  To  conduct  research  to  contribute  to  an  understanding  of  how  chemicals 
cause  cancer  and  how  this  process  may  be  prevented  by  developing  rational 
approaches  to  the  problems  of  risk  assessment  in  the  exposure  of  man  to  the 
various  chemicals  in  the  environment.  More  specifically,  studies  will  be 
concerned  with  the  question  of  how  chemicals,  particularly  nitrogenous 
organic  chemicals  such  as  nitrosamines,  triazenes,  hydrazines  and  related 
substances,  are  activated  to  proximate  carcinogens,  and  to  suggest  ways  in 
which  these  active  intermediates  interact  with  cellular  components. 

K.  To  explore  mechanisms  of  carcinogenic  processes  during  earliest  stages 
of  tumor  initiation  as  related  to  possible  interactions  between  a  carcino- 
gen (or  its  metabolite)  and  DMA  of  the  target  tissue.  Approaches  to  this 
include  carcinogenic  potency  as  determined  by  the  extent  of  rate  of  reaction 
with  DNA,  sites  of  interaction  on  constituent  nucleotides  in  DMA, 
specificity  of  the  interaction  for  various  sites  or  regions  within  the 
genome,  efficacy  of  cellular  repair  processes,  or  a  combination  of  all  these 
phenomena . 

L.  To  study  mechanisms  of  chemical  carcinogenesis  with  special  emphasis  on 
the  role  of  the  cell  in  this  process,  focusing  on  changes  in  normal  epithe- 
lial cells  leading  to  transformation  or  tumori genes  is  in  vivo  and  in  vitro 
and  on  the  escape  of  "initiated  cells''  from  proliferation  control  exerted 
by  adjacent  normal  cells.  More  specifically,  to  establish  criteria  for 
monitoring  epithelial  cell  transformation,  selecting  transformed  cells  and 
improving  sensitivity  of  assays;  to  study  control  of  cell  proliferation 
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exerted  by  cells  of  the  same  organ  and  alterations  of  such  control  during 
chemical  carcinogenesis;  to  recognize  "initiated"  cells  and  to  investigate 
mechanisms  by  which  they  persist  in  vivo  until  they  are  promoted  to  a 
tumorous  condition. 

M.  To  elucidate  mechanisms  involved  in  colon  carcinogenesis  by  studying 
the  effect  of  specific  bile  acids  formed  endogenously  on  the  metabolic 
activation  of  known  exogenous  chemical  carcinogens  as  well  as  on  intestinal 
mucosa.  This  includes  the  role  of  bile  acids  in  modifying  the  metabolism 
of  chemical  carcinogens  by  hepatic  enzymes,  metabolism  studies  with  hepatic 
and  intestinal  mucosal  metabolic  activation  systems  using  bile  acid 
derivatives  which  modify  formation  of  mutagens,  identification  of  metabolites 
that  are  mutagenic  and/or  modifiers  of  mutagenesis,  and  examination  of 
intestinal  microflora  in  the  retoxif ication  of  bile  acid  derivatives.  Also, 
utilize  clonic  DMA  damage  and  repair  techniques  to  detect  possible  car- 
cinogenic metabolites  produced  in  organotropic  activation  of  intestinal  and 
non-intestinal  carcinogens. 

N.  To  develop  and  define  a  model  system  for  the  study  of  mammary  gland 
growth,  differentiation  and  carcinogenesis  and  to  use  this  model  system 
to  examine  the  manner  in  which  various  factors  (endocrine  status,  age, 
genetics  and  diet-nutrition)  influence  the  susceptibility  of  the  mammary 
epithelium  to  environmental  carcinogens. 

0.  To  provide  support,  expertise  and  methods  development  in  synthetic  and 
analytical  chemistry  to  the  Chemical  Carcinogenesis  Program  and  FCRC.  This 
support  and  expertise  includes  the  syntheses  and  analyses  of  labeled  (^H, 
^H,  '■^C)  and  non-labeled  carcinogens,  their  suspected  metabolites,  bioassay 
chemicals  and  other  compounds  of  interest  to  the  Chemical  Carcinogenesis 
Program  and  FCRC.  To  continue  the  development  of  liquid  crystal  GLC  phases 
for  the  separation  of  complex  PAH  mixtures.  Continual  development  and 
generalization  of  the  (4  +  2)  diene-quinone  reaction  for  the  synthesis  of 
PAHs  and  their  metabolites. 

P.  To  develop  and  implement  reliable,  reproducible  and  sensitive  short-term 
in  vitro  carcinogenesis  bioassay  systems  for  detecting  and/or  identifying 
carcinogens  that  may  be  a  hazard  to  man,  and  to  use  these  systems  for 
studying  the  mechanism  of  chemical  carcinogenesis.  Emphasis  is  placed  on 
defining  experimental  conditions  and  endpoints  so  that  the  systems  are 
reproducible,  valid,  and  readily  transferable  to  other  laboratories  for 
routine  use.  Short-term  objectives  are  to  increase  the  sensitivity  and 
range  of  usefulness  of  the  Syrian  hamster  embryo  cell  transformation 
system. 
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Q.   To  provide  efficient,  reproducible  and  reliably  performed  short-term 
in  vitro  assays  for  risk  assessment  evaluation  of  test  chemicals  utilizing 
the  Salmonel  la/mam,mal  ian-microsome  mutagenicity  test  for  reversion  to 
histidine  independences  as  devised  in  the  Ames  test,  and  to  determine  the 
reliability  of  such  tests  as  compared  with  chemical  carcinogenicity  studies 
in  animals. 

R-   To  conduct  a  long-term  bioassay  program  to  identify  environmental 
carcinogens  by  testing  selected  suspect  chemicals  in  standard  rodent 
bioassays,  and  to  investigate  the  causal  relationship  between  the  pharma- 
cokinetics of  such  chemicals  and  their  carcinogenic  potential. 

S.  To  provide  a  uniform, flexible,  and  equitable  service  to  all  investigators 
at  the  Frederick  Cancer  Research  Center  requiring  histotechnological 
procedures.  Every  effort  is  to  be  made  to  insure  both  excellent  quality 
stained  microslides  in  large  quantities  and  a  rapid  turnaround  period.   In 
addition  to  the  routine  histological  procedures  performed  on  a  daily  basis, 
this  group  also  assists  in  the  performance  of  animal  necropsies  in  coopera- 
tion with  the  Bioassay  Research  Program. 

T.  Recognizing  that  research  activities  at  FCRC  present  potential  safety 
problems  in  biological,  chemical,  radiological  and  industrial  activities, 
a  major  effort  will  be  organized  and  maintained  to  minimize  hazards  to 
FCRC  personnel  and  to  prevent  the  escape  of  potentially  hazardous  materials 
from  the  laboratory  environment. 

U.  To  operate  an  animal  farm  for  the  breeding  of  laboratory  animals  to 
meet  the  needs  of  research  programs  at  FCRC,  and  for  shipment  to  other  NCI 
operations  as  production  permits. 

V.  To  provide  an  Animal  Health  Diagnostic  Section  for  monitoring  the  health 
and  genetic  quality  research  animals  at  the  FCRC  and  NCI  in  order  to  ensure 
the  validity  of  animal-related  research  and  to  preclude  the  entry  of 
undesirable  pathogenic  microbes,  latent  murine  viruses  and  parasites. 

In  addition  to  the  above  contractor  objectives,  are  the  following: 

A.  To  provide  professional  and  technical  support  for  a  program  in  the  Viral 
Genetics  Section,  Laboratory  of  Cellular  and  Molecular  Biology,  focusing  on 
studies  on  RNA  tumor  viruses  and  their  role  in  neoplastic  transformation  and 
emphasizing  detailed  analyses  of  structural  and  nonstructural  products  of 
replication-defective  mammalian  transforming  viruses;  also  studied  are 
structural  proteins  of  types  C  and  D  primate  retroviruses.  Results  of  this 
work  appear  elsewhere  in  the  annual  report  (Dr.  John  Stephenson). 
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B.  To  furnish  professional  and  technical  support  for  a  program  in  the  Viral 
Immunology  Section,  Laboratory  of  Cellular  and  Molecular  Biology  for  the 
conduct  of  studies  on  the  development  of  vaccines  and  vaccination  procedures 
to  evaluate  their  ability  to  prevent  the  expression  of  spontaneous, 
chemically  induced  or  transmitted  neoplasia;  application  of  information  not 
only  to  elucidate  the  cause  of  cancer  but  provide  a  successful  rationale  for 
the  development  of  immunoprevention  of  human  neoplasia.  Results  of  this 
work  appear  elsewhere  in  the  annual  report  (Dr.  Robert  Huebner). 

C.  To  provide  professional  and  technical  support  for  a  program  in  the 
Microbiology  Section,  Laboratory  of  Molecular  Virology,  for  studies  on  the 
interaction  between  herpesviruses  and  xenotropic  type  C  viruses  in  trans- 
formed and  nontransformed  mouse  cell  lines;  to  test  cells  transformed  by 
UV- inactivated  HSV  or  by  DNA  from  HSV  for  their  ability  to  grow  in  agar 
preparations  and  express  surface  markers  and  other  characteristics 
indicative  of  their  progression  toward  increased  oncogenicity  in  animals; 
also  to  purify  HSV  types  1  and  2  viral  nucleocapsids  and  identify  their 
individual  proteins  to  be  used  as  antigens  for  monospecific  antibodies  in 
examining  cancer  cells  for  the  expression  of  viral  information.  Results  of 
this  work  appear  elsewhere  in  the  annual  report  (Dr.  Berge  Hampar). 

D.  To  provide  professional  and  technical  support  for  a  program  in  the  Cell 
Physiology  Section,  Laboratory  of  Molecular  Virology,  to  conduct  in-depth 
studies  on  RNA  tumor  virus  genomes  to  search  for  common  sequences  to 
elucidate  ancestral  relatedness,  and  to  develop  probes  to  detect  possible 
homologous  regions  that  cannot  be  detected  by  conventional  techniques. 
Results  of  this  work  appear  elsewhere  in  the  annual  report  (Dr.  Masakazu 
Hatanaka) . 

E.  To  provide  professional  and  technical  support  for  the  Biohazards 
Research  Section,  DCCP,  to  investigate  type  C  virus  activation  by,  and  the 
influence  on,  normal  host  physiologic  processes  to  gain  insight  into 
mechanisms  by  which  these  viruses  influence  host-tumor  interation;  this 
work  emphasizes  type  C  virus  interaction  with  immunological  defense 
mechanisms,  reproductive  processes  and  chemical  carcinogens.  Results  of  the 
work  appear  elsewhere  in  the  annual  report  (Dr.  Alfred  Hellman). 

Major  Findings: 

Those  project  areas  within  the  Contractor's  FCRC  operations  that  were 
completely  funded  by  DCCP,  NCI  and  for  which  major  findings  are  given 
include  the  following: 

Immunochemistry :  Substantial  progress  has  been  made  in  elucidating  the 
primary  structure  of  Rauscher  leukemia  virus  (R-MuLV)  gag  gene  encoded 
proteins.  A  total  of  about  27"  of  the  residues  of  the  ca£  polyprotein 
Pr55939  and  40'^  of  the  p30  and  plO  region  has  been  placed  in  sequence. 
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Considering  all  the  peptides  already  analyzed,  in  total  70  to  75;.j  of  this 
region  has  been  sequenced.  Proper  ordering  will  depend  upon  finding  the 
overlaps.  The  sequence  of  the  readily  obtainable  CMBr  cleavage  fragment 
of  p30  representing  the  carboxyl -terminal  one  third  of  the  molecule, 
containing  the  major  group  specific  antigenic  sites  (previous  report),  as 
well  as  the  sequence  of  nucleoprotein  plO  are  near  to  completion. 

A  structurally  homologous  segment  present  both  in  the  carboxyl -terminal 
region  of  p30  and  in  the  MH2-terminal  region  of  olO  has  been  found.  Its 
existence  may  be  the  indication  of  gene  duplication. 

Glycosylated  gag  polyproteins  gPrSOQ^g  and  gP94gag  were  identified  in 

R-MuLV-infected  cells.   It  has  been  shown  that  gPrSOQ^g  is  a  precursor  to 

gP94gag  which  is  a  cell  surface  glycoprotein  and  may  be  a  homolog  of  gag 
gene  encoded  surface  protein  of  AKR  leukemic  cells. 

The  existence  of  Mri2-terminal  "leader"  sequence  present  in  nascent  gag-gene 
encoded  polyprotein  Pr75'3^9   and  glycosylated  gPr809^g,  but  not  seen  in 
proteolitically  processed  and  phosphorylated  PrSSg^g,  has  been  demonstrated. 

A  model  for  the  post-translational  covalent  modification  of  gag  polyproteins 
has  been  proposed.  According  to  this  scheme  the  polyproteins  are  processed 
from  a  common  precursor  Pr75gsg  by  two  divergent  pathways;  one  leading  to 
Pr65g^g  via  primary  cleavage  and  phosphorylation  (gPr659^g)  and  to  internal 
virion  components  (pl5,  pl2,  p30  and  plO)  via  morphological  cleavage  of 
gPr65g°g;  the  other  to  non-virion  cell  associated  proteins  via  tunicamycin 
sensitive  glycosylation  to  yield  gPrSOg^g  which  is  further  glycosylated  and 
transported  to  yield  cell  surface  glycoprotein  gP94g3g. 

The  complete  primary  structure  of  the  NH2-terminal  CMBr  cleavage  fragment 
of  R-MuLV  gp70  has  been  determined  with  the  exception  of  11  residues  in 
the  C-terminal  region  where  the  assignments  are  tentative  and  require 
confirmation  (in  progress). 

Carbohydrate  attachment  sites  on  gp70  were  identified.  Some  of  these  car- 
bohydrate containing  regions  represent  antigenic  peptides  reactive  with 
anti-gp70  serum. 


Glycosylation  of  env  gene  encoded  polyprotein  gPr8593g  was  shown  to  be 
inhibited  by  tunicamycin.  Unglycosylated  env  precursor  Pr68snv  v,/as  isolated 
and  shown  to  be  resistant  to  normal  proteolytic  processing  to  yield  pl5E 
and  a  protein  corresponding  to  the  peptide  moiety  of  gp70. 

The  MHo-terminal  sequence  of  the  nucleoprotein  plO  of  Balb/2  xenotropic  virus 
was  found  to  be  identical  to  the  sequence  of  plOs  of  ecotropic  viruses 
inoicating  that  they  are  highly  conserved. 
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The  reported  MH^-terminal  sequence  of  the  nucl eoprotein  pi 2  of  Rous  sarcoma 
virus  (RSV)  was  confirmed.  Statistical  analysis  to  align  mouse  plOs  with 
RSV  pl2  revealed  definite  sequence  homology  between  these  proteins  not  shown 
to  be  immunologically  related  and  suggests  either  evolution,  or  functional 
relatedness  or  both. 

Statistical  analysis  revealed  that  the  MH2-terminal  amino  acid  sequences  of 
mouse  leukemia  virus  phosphorproteins ,  the  specific  RNA  binding  proteins 
(pl2s)  show  a  striking  homology  with  the  NH2-terminal  conserved  region  of 
histone  H5  found  in  nucleated  erthyrocytes .  This  may  represent  the  first 
example  of  usurpation  of  a  normal  host  transcriptional  unit  for  use  in 
virus. 

The  NH?-  and  carboxyl -terminal  sequences  of  the  gag  gene  products  of  M-7 
(endogenous  baboon  virus)  and  RD-114  were  determined.  Both  pl2s  have  a 
blocked  NH2-terminus.  The  sequences  of  pl5s  are  different  but  show  sub- 
stantial homology.  The  p30s  up  to  the  30  to  35  residues  are  identical  with 
the  exception  of  position  9.  The  initial  sequence  of  plOs  are  also 
identical.  Based  on  the  amino  acid  sequence  data  and  the  known  peptide 
sequence  in  the  polyprotein  a  model  for  cleavage  sites  has  been  proposed. 
In  general  the  presumed  cleavage  sites  are  structurally  similar  to  those 
previously  postulated  for  the  mouse  gag  gene  precursor  suggesting  that 
similar  enzyme(s),  possibly  viral  coded,  may  be  involved  in  the  proteolytic 
processing  of  the  gag  polyproteins  of  these  viruses  of  two  distinct  groups. 

Reticuloendothel iosis  virus  (REV)  p30  was  studied  by  radioimmunoassay  and 
sequence  analysis.  Immunological  relationship  and  MH2-terminal  sequence 
homology  to  mammalian  type  C  viruses  have  been  demonstrated.  The  sequence 
data  indicate  a  closer  relationship  to  gibbon  ape  and  woolly  monkey  viruses 
than  to  the  mouse  or  feline  agents. 

The  amino  acid  composition  and  NH2-terminal  sequence  of  the  first  55  residues 
of  bovine  leukemia  virus  (BLV)  p24  were  determined.  The  chemical  data 
indicate  that  although  BLV  p24  is  distinct  from  type  C  viruses  p30s ,  it  more 
closely  resembles  these  structural  proteins  than  the  other  gag  gene 
products.  The  alignment  of  the  NH2-terminal  sequence  of  BLV  p24  with  the 
sequence  of  feline  leukemia  virus  (FeLV)  p27  revealed  a  statistically 
significant  homology  to  suggest  origin  of  these  horizontally  transmitted 
agents  from  common  progenitor  genes. 

The  p30  homolog  (apparent  MW  -28,000)  of  the  newly  isolated  rhesus  monkey 
(Macaca  mulatta)  endogenous  type  C  virus  (MMC-1)  was  purified  to  homogeneity 
by  isoelectric  focusing  (pi  8.6)  and  antibody  against  it  was  produced  in  a 
goat.  With  this  antiserum  antigenic  identity  was  obtained  between  MMC-1  and 
MAC-1  (endogenous  virus  of  Macaca  arctoides)  p30s.  The  NH2-terminal 
sequences  of  MAC-1  and  MMC-1  p30s  were  also  determined.  They  were  found  to 
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be  identical  at  least  up  to  28  residues.  The  most  intriguing  finding  is 

that  they  show  a  more  extensive  homology  to  gibbon  ape  (plus  woolly  monkey) 

and  REV  p30s  than  to  p30s  of  other  type  C  viruses.  Thus' MMC-1 ,  MAC-1 ,  REV, 
GaLV  and  SSV-1  clearly  form  a  distinct  subgroup. 

A  novel  high  pressure  liquid  chromatography  method  was  developed  for  the 
identification  of  amino  acid  derivatives  obtained  by  Edman  degradation  of 
peptide  chains.  The  method  is  capable  of  quantitating  all  20  amino  acids 
in  the  picomole  range. 

Novel  methods  were  developed  for  the  rapid  stepwise  purification  of  viral 
proteins.  Phosphoproteins  were  found  to  be  selectively  partitioned  into  the 
waterphase  during  extraction  with  neutral  chloroform-methanol .  Increased 
ionic  strength  in  the  next  step  rendered  the  most  polar  nucleoproteins  to 
be  partitioned  in  the  aqueous  phase,  whereas  acidic  chloroform-methanol 
selectively  solubilized  other  proteins  (p30,  pl5,  pl5E)  based  on  their 
hydrophobicity .  The  remainder  of  the  proteins  can  be  purified  by  chroma- 
tography on  hydroxyapati te. 

The  immune  virolysis  technique,  a  rapid  quantitative  method,  was  shown  to  be 
useful  for  screening  monoclonal  antibodies  directed  towards  antigenic  sites 
located  on  the  virus  surface. 

Biology  of  Type  C  Viruses:  A  reversibly  permeabi 1 ized  mouse  cell  system 
which  retains  inducibility  of  type  C  viruses  was  developed  to  insert  and 
test  effects  of  large  bioactive  molecules  on  induction  of  virus. 

Proteolysis  seems  to  be  required  for  chemical  activation  of  type  C  virus  to 
occur  since  treatment  of  cells  with  TLCK,  leupeptin,  or  antipain  reduces 
virus  activation. 

Low  concentrations  of  a-amanitin  (0.05  yg/ml )  when  added  to  permeabi 1 ized 
mouse  cultures  blocked  the  subsequent  induction  of  endogenous  virus. 

Purification  of  RNA  polymerases  from  mouse  cultures  indicated  that  RNA 
polymerase  II  was  active  in  viral  transcription  based  on  j_n  vitro  sensi- 
tivity to  a-amanitin  (ID50,  0.01  ug/ml ) . 

Amino  acid  analogs  (aminoethylcysteine,  p-fluorophenylalanine,  valine, 
L-dopa  methyl  ester)  inhibit  the  activation  of  endogenous  virus  at  low  con- 
centrations providing  a  means  of  breaking  the  induction  process  into 
substeps . 

Ten  low  molecular  weight  DNA  binding  proteins  have  been  purified  to 
homogeneity  from  retroviruses  and  characterized  by  molecular  weight,  amino 
acid  composition,  two-dimensional  gel  electrophoresis,  and  production  of 
antisera . 
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Molecular  Biology  of  Carcinogenesis:  The  Contractor's  studies  of  the 
individual  structural  proteins  of  MMTV  enabled  them  to  demonstrate  that 
the  following  proteins,  gp52,  gp36,  p27,  pl4,  and  plO  are  distinct  antigens 
with  no  detectable  cross-reactive  antigenic  determinants.  The  evidence  is 
as  follows:   (a)  antisera  prepared  against  each  protein  precipitated  only 
its  corresponding  protein  from  iodinated  lysed  MMTV;  (b)  each  purified 
iodinated  protein  was  only  precipitated  by  its  corresponding  antiserum; 
(c)  limited  proteolysis  of  each  of  the  proteins  yielded  unique  peptide 
patterns  for  each  protein;  and  (d)  the  tryptic  peptide  maps  of  gp52,  gp36, 
p27,  and  pl4  were  all  distinct.  None  of  the  antigens  exhibited  interspecies 
determinants  when  analyzed  in  competition  radioimmunoassays  with  heterologous 
viruses. 

Based  on  the  Contractor's  studies  of  the  synthesis  of  MMTV  proteins  they 
were  able  to  demonstrate  that  these  proteins  are  initially  synthesized  as 
two  precursor  polyproteins ,  gPrlS^''^^   and  Pr759^9.  Polyprotein  gPr75^'^^ 
contains  gp52  and  gp36  and  appears  to  be  cleaved  to  its  constituent  components 
prior  to  its  insertion  into  the  cell  membrane.  Essentially  the  entire  gp52 
molecule  is  exposed  on  the  cell  surface  and  is  the  major  MMTV  cell  surface 
antigen.  In  contrast,  only  certain  carbohydrate  regions  of  gp36  are  exposed. 
Pr75S39  contains  p27,  pp20,  pl4,  and  plO.  It  remains  uncleaved  in  the  cell 
and  is  independently  assembled  into  MMTV  precursor  core  particles.  The 
Pr75999  molecules,  as  components  of  the  cores,  interact  with  the  virus 
budding  sites  containing  gp52  and  gp35  via  their  hydrophobic  plO  regions. 
The  binding  of  the  core  to  the  membrane  results  in  the  budding  of  a  MMTV 
particle  and  the  cleavage  of  Pr759ag  to  p27,  pp20,  pl4,  and  plO. 

The  Contractor  began  a  detailed  analysis  of  the  RNA  genome  of  MMTV  by 
nucleotide  sequencing  and  oligonucleotide  fingerprinting.  Nucleotide 
sequencing  of  the  CMDA5'  of  MMTV  was  compared  to  the  CDMA51  of  various 
type  C  and  type  D  viruses.  The  CDNA5'  chain  lengths  was  observed  as 
follows:  MMTV  (105  nucleotides  or  NT),  R-MuLV  (135  NT),  RD-n4  (120-125  NT), 
BaEV  (120-125  NT),  SMRV  (105-110  NT),  and  EIAV  (100-105  NT).  The  Contractor 
sequenced  28  NT  of  MMTV,  135  NT  of  R-MuLV,  60  NT  of  BaEV,  71  NT  of  RD-114, 
35  NT  of  SMRV  and  22  NT  of  EIAV.  The  first  28  NT  of  MMTV  exhibited  no 
significant  sequence  correspondence  to  any  of  the  other  virus  sequences. 
In  contrast,  R-MuLV  exhibited  93%  NT  correspondence  (125  NT/135  NT)  with 
Mo-MuLV.  Furthermore,  BaEV  and  RD-114  exhibited  56%  NT  correspondence. 
SMRV  and  EIAV  at  present  have  unique  CDNA51  sequences. 

The  Contractor  also  began  to  analyze  the  entire  genome  of  MMTV  by  oligo- 
nucleotide fingerprinting.  The  MMTV  genomic  RNA  was  first  fragmented 
using  Tj  ribonuclease,  then  the  fragments  were  radiolabeled  at  their  5' 
ends  and  fingerprinted  using  the  two-dimensional  electrophoresis  technique. 
Using  this  procedure  the  Contractor  fingerprinted  the  exogenous  and 
endogenous  MMTVs  of  C3H  mice  and  observed  at  least  4-5  distinct  oligonuc- 
leotides. The  location  of  these  unique  oligonucleotides  within  the  viral 
genome  are  currently  being  determined  using  poly  A  selection  and  sizing  of 
subgenoHiic  pieces  of  viral  RNA.  The  unique  oligonucleotides  will  shortly 
be  sequenced. 
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To  determine  the  antigenic  relatedness  of  the  various  strains  of  MMTV  the 
Contractor  developed  RIAs  for  three  MMTV  proteins,  one  glycoprotein  (gp52) 
and  two  nonglycoproteins  (pl4  and  plO).  The  RIAs  employed  ^^Sj.p^p-j-c-jg^j 
gp52,  pl4  and  plO  and  anti-MMTV  serum.  The  results  obtained  with  the  gp52 
RIA  demonstrate  that  gp52s  of  C3H,  GR,  and  RIII  MMTV  contain  both  group- 
and  type-specific  determinants  and  further  that  C3rl  and  GR  MMTV  gp52  are 
more  closely  related  to  each  other  than  to  RIII  MMTV  gp52.  To  date,  only 
group-specific  determinants  have  been  observed  on  MMTV  pl4  and  plO  based  on 
the  RIA  results.  In  addition,  neither  of  the  proteins  has  been  shown  to 
contain  interspecies  antigenic  determinants. 

To  more  carefully  define  antigenic  polymorphism  on  various  MMTV  proteins, 
the  Contractor  is  developing  a  series  of  cloned  hybrid  cell  (hybridoma) 
lines  producing  monoclonal  antibody  to  proteins  of  exogenous  and  endogenous 
MMTVs  of  C3H  mice.  The  Contractor  has  been  successful  in  isolating  cell 
clones  producing  antibodies  specifically  cytotoxic  for  exogenous  MMTV  and 
cell  clones  producing  antibodies  capable  of  binding  only  endogenous  MMTV  in 
an  iodinated  protein  A  assay.  Mice  have  been  inoculated  with  several  of  the 
hydridomas  to  induce  an  ascites  in  order  to  vastly  increase  the  titers  of 
the  antibodies.  These  antibodies  will  be  subsequently  tested  in  radio- 
immunoprecipitation  assays  to  determine  which  MMTV  proteins  they  are 
directed  against. 

Detailed  studies  in  the  antigenic  relatedness  of  endogenous  MMTVs  to  each 
other  and  to  exogenous  MMTV  as  well  as  the  role  of  endogenous  MMTV  in 
mammary  tumorigenesis  were  hampered  by  the  lack  of  adequate  sources  of 
endogenous  virus.  The  Contractor  cell  cultured  mammary  tumors  of  C3Hf  mice 
and  established  cell  clones  which  produce  high  levels  of  MMTV.  Although 
these  cells  contained  MMTV  proviral  copies,  3h-70S  C3H  MMTV  RNA  hybridized 
to  a  lower  extent  to  DNA  from  a  C3Hf  mammary  tumor  cell  line  than  to  a  C3H 
mammary  tumor  cell  line.  MMTV  produced  by  the  C3Hf  cells  was  morphologically 
similar  to  exogenous  MMTV  and  the  two  viruses  possessed  identical  protein 
profiles.  Both  C3H  and  C3Hf  MMTV  were  shown  to  possess  group-specific  gp52 
determinants  by  competition  RIA  studies.  However,  when  tested  in  a  type- 
specific  RIA,  which  distinguished  between  mammary  tumor  extracts  of  C3H  and 
C3Hf  tumors,  tissue  culture-derived  C3Hf  MMTV  was  distinguishable  from  C3H 
MMTV.  These  cell  lines  provided,  for  the  first  time,  sufficient  quantities 
of  C3Hf  MMTV  for  jji  vitro  and  in  vivo  experiments  with  the  virus,  including 
oncogenicity  studies. 

C3H  mouse  mammary  tumor  cells  producing  MMTV  were  cocultivated  with  KiSV- 
transformed  nonproducer  mouse  cells  (KNIH  cells).  Cocultivated  cells  were 
then  treated  with  mitomycin  C  and  overlayed  onto  human  embryonic  skin  and 
muscle  cells.  The  virus  resulting  from  this  cocul ti vation  could  be  titrated 
in  a  focus-forming  assay  on  Fischer  rat  embryo  (FRE)  cells  exhibiting 
one-hit  kinetics.  Focus  formation  on  FRE  cells  was  neutralized  specifically 
by  antiserum  directed  against  MMTV  and  the  major  MMTV  external  glycoprotein 
gp52,  but  not  by  antiserum  directed  against  R-MuLV  gp70,  MMTV  gp35,  p27. 


pl4,  and  plO.  These  results  demonstrate  (1)  the  generation  of  a  KiSV  (MMTV) 
pseudotype  and  (2)  that  gp52  is  a  target  antigen  for  neutralization  of  MMTV. 
These  studies  provide  the  basis  for  a  quantitative  j_n  vitro  infectivity 
assay  for  MMTV. 

During  the  restriction  of  MMTV  gag  expression  in  heterologous  infected  cells, 
this  pseudotype  possessed  a  wide  host  range,  transforming  cells  of  human, 
rat,  mouse,  mink,  and  rabbit  origin.  MMTV  but  not  MuLV  antigen  expression 
was  demonstrated  in  the  KiSV(MMTV)  pseudotype  infected  cells.  Analysis  of 
intracellular  MMTV  protein  synthesis  in  these  in  vitro-infected  cells 
indicated  that  the  low  yield  of  extracellular  MMTV  produced  by  transformed 
cells  may  have  been  the  result  of  the  poor  expression  of  the  MMTV  gag 
precursor  polyprotein  relative  to  the  expression  of  the  env  gene  polyprotein. 
These  studies  provided  the  basis  for  a  quantitative  in  vitro  infectivity 
assay  for  MMTV. 

The  Contractor  has  shown  that  sera  from  C3H  mammary  tumor-bearing  mice 
contain  cytotoxic  antibodies  for  MMTV-producing  cells.  The  antibodies  could 
be  absorbed  by  C3H  MMTV-infected  cat  cells  [C3H  (MMTV)  CrFK]  containing  cell 
surface  MMTV  gp52,  and  by  purified  gp52.  However,  uninfected  cat  cells  and 
purified  MMTV  p27  were  negative.  Absorption  of  the  sera  with  GR  (MMTV)  CrFK 
cells  also  removed  all  of  the  cytotoxicity,  whereas  absorption  with  RIII 
(MMTV)  CrFK  cells  was  negative  even  though  all  three  MMTV  infected  cat  cells 
contained  equivalent  amounts  of  gp52.  Using  the  focus-forming  KiSV (MMTV) 
pseudotype,  neutralization  could  be_  achieved  only  by  MMTV  anti-gp52  and  C3H 
tumor  bearer  serum,  but  not  by  MMTV'  anti-gp35,  -p27,  -pl4  and  -plO  nor  by 
GR  and  RIII  tumor  bearer  sera.  These  results  demonstrate  that  gp52  is  the 
major  target  antigen  for  both  cytotoxic  and  neutralizing  antibodies. 

Studies  showed  that  the  gp52s  of  C3H,  GR  and  RIII  MMTV  could  also  be  further 
distinguished  using  a  type-specific  competition  radioimmunoassay  employing 
purified  ^25j_gp52  of  C3rl  MMTV  and  a  hyperimmune  rabbit  anti-C3H  MMTV 
serum.  To  directly  demonstrate  these  differences,  the  primary  structure  of 
gp52  on  the  surface  of  the  C3H,  GR  and  RIII  (MMTV)  CrFK  cells  was  studied. 
Two-dimensional  tryptic  peptide  maps  of  the  cell  surface  lactoperoxidase 
catalyzed  iodinated  gp52  revealed  a  greater  number  of  peptides  common  to  the 
gp52s  of  C3H  and  GR  MMTVs  than  to  RIII  MMTV  gp52.  These  results  demonstrate 
that  the  cell  surface  and  virion-associated  gp52s  of  C3H,  GR  and  RIII  MMlV 
contain  both  group-  and  type-specific  determinants  and  C3H  and  GR  MMTV  gp52s 
are  antigenical ly  more  related  to  each  other  than  to  RIII  MMTV  gp52. 
Furthermore,  C3H  mammary  tumor-bearing  mice  develop  type-specific  antibodies 
capable  of  recognizing  unique  gp52  determinants  and  therefore,  able  to 
distinguish  the  gp52s  of  C3H,  GR  and  RIII  MMTV. 

Endogenous  viruses  of  Old  and  New  World  monkeys  are  divided  morphologically 
into  type  C  isolates  of  baboons,  macaques,  and  owl  monkeys  and  type  D 
isolates  of  squirrel  monkeys  and  langurs.  Mason-Pfizer  monkey  virus  (MPMV), 
a  type  D  virus,  is  horizontally  transmitted  in  rhesus  monkeys  and  is  highly 
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related  to  the  langur  isolate.  Although  these  endogenous  type  C  and  D 
viruses  possess  little  nucleic  acid  sequence  homology  and  are  antigenical  ly 
distinct,  they  do  possess  cross-reactive  determinants  in  their  envelope  gp70 
antigen,  as  shown  by  sensitive  interspecies  radioimmunoassays.  The  ability 
of  MPMV  to  induce  syncytia  in  KC  (Rous  sarcoma  virus-transformed  human  glioma) 
cells  has  allov/ed  the  Contractor  to  investigate  the  role  that  these  conserved 
determinants  play  in  recognition  of  cellular  receptors.  The  capacity  of 
other  viruses  to  bind  to  common  cellular  receptors  and  to  inhibit  MPMV- 
induced  syncytia  was  measured  in  a  quantitative  assay  using  a  high  syncytia- 
inducing  variant  of  MPMV.  Pretreatment  of  KC  cells  with  disrupted  MPMV, 
baboon  endogenous  virus  (BaEV),  squirrel  monkey  retrovirus  (SMRV),  and  the 
BaEV-related  endogenous  cat  virus  RD-114  blocked  syncytia  formation  by  MPMV. 
However,  no  inhibition  was  observed  using  simian  sarcoma,  gibbon  ape 
lymphoma,  feline  leukemia,  murine  leukemia,  or  murine  mammary  tumor  viruses, 
none  of  which  possesses  gp70  determinants  which  are  cross-reactive  with  the 
endogenous  primate  retroviruses.  Syncytia  formation  was  also  blocked  by 
purified  gp70s  of  MPMV  and  BaEV,  demonstrating  that  inhibition  was  due  to 
competition  for  viral  gp70  cellular  receptors.  Therefore,  the  Contractor 
has  shown-  that  the  highly  conserved  cross-reactive  gp70  determinants  on 
endogenous  primate  retroviruses  may  play  a  significant  role  in  determining 
the  host  range  of  these  viruses. 

Molecular  Biology  of  Retroviruses:  The  arrangement  of  RD-114  proviral  DMA 
in  cellular  DNA  of  various  cell  lines  from  its  natural  host,  the  cat,  and  of 
human  cells  infected  with  the  virus  was  compared  by  means  of  site-specific 
endonuclease  digestions  and  in  situ  blot  hybridization  of  the  resulting 
fragments  with  [^-Pj-labeled  viral  RMA.   In  both  homologous  and  heterologous 
hosts,  the  proviral  DNA  is  integrated  stably  into  the  cell  DNA  at  various 
sites  which  vary  from  line  to  line.  Results  suggest  colinearity  of  proviral 
DNA  with  the  viral  genome  and  are  consistent  with  a  specific  viral  site  for 
integration.  There  is  no  major  difference  in  the  arrangements  of  proviral 
sequences  detected  between  the  vi rus-inducible  and  non-inducible  cat  cell 
1 ines . 

The  arrangement  of  FeLV  proviral  DNA  was  also  compared  in  various  cat  cell 
DNAs .   Like  the  RD-114  provirus,  multiple  copies  of  FeLV-DNA  in  cat  cells 
are  integrated  into  the  cellular  DNA  at  multiple  sites.  Endogenous  virus- 
related  sequences  and  infectious  viruses  have  yery   similar  proviral 
sequences,  and  they  are  integrated  into  different  sites  in  non-tandem  fashion. 

There  is  striking  similarity  in  the  distribution  of  Hind  III  and  Eco  RI 
restriction  endonuclease  cleavage  sites  in  RD-114  and  FeLV  proviral  DNAs, 
implying  the  presence  of  common  sequences  in  these  viruses  despite  their 
distinctive  biological  activity  and  biochemical  structure. 

The  preparation  of  a  FeLV  [^HjcDNA  probe  that  is  specific  for  infectious 
virus  allowed  the  Contractor  to  detect  infection  by   FeLV  at  the  proviral  DNA 
level  in  various  cat  tumors.  The  same  probe  was  used  to  analyze  viral  RNA 
expression  in  various  cat  tumors.  Some  leukemias  expressed  endogenous 
viral -related  sequences  in  the  absence  of  FeLV  infection. 
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In  a  collaborative  study  v/ith  Drs.  R.  McAllister  and  M.  Nicolson,  the 
infectivity  of  proviral  sequences  in  baboon  cellular  DNA  was  established 
and  quantified.  As  in  other  systems,  infectious  DMA  could  be  obtained  only 
from  cells  capable  of  producing  the  baboon  endogenous  virus  and  not  from 
virus-  or  p30-negative  cells.  All  DNAs ,  however,  contained  multiple  copies 
of  virus-related  sequences. 

Unintegrated  linear  forms  of  baboon  endogenous  virus  (BaEV)  DNA  was  isolated 
from  the  Hirt  supernatant  of  human  rhabdomyosarcoma  cells  (RD  cell  line) 
infected  with  BAB8-K  virus. 

The  following  baboon  (M-7  strain)  cDMA  probes  have  been  prepared  and 
isolated:   (a)  one  representative  of  the  entire  genome,  (b)  one  containing 
the  strong  stop  sequence,  (c)  one  containing  approximately  50  nucleotides 
of  the  strong  stop  sequence  just  adjacent  to  the  endogenous  primer,  and 
(d)  one  complementary  to  about  600  nucleotides  at  the  3' -OH  end  of  the  RNA. 

A  detailed  restriction  map  of  the  unintegrated  linear  BAB8-K  viral  DNA  was 
deduced  using  the  probes  described  above.  Key  findings  are  the  presence  of 
terminal  repeats  of  length  c.a.  590  nucleotides  at  the  ends  of  the  linear 
viral  DNA,  and  the  correspondence  of  the  right  side  of  the  viral  DNA 
restriction  map  (adjacent  to  the  terminal  repeat)  to  the  3'  end  of  the 
viral  DNA. 

Fragments  in  restriction  digests  of  DNA  from  RD  cells  infected  with  BAB8-K 
virus  [RD(BAB8-K)]  detected  with  an  M-7  virus  cDNA  probe  are  interpretable 
in  terms  of  the  linear  viral  DNA  restriction  map. 

A  partial  restriction  map  of  the  approximately  95  integrated  BaEV  genomes 
present  in  DNA  of  an  embryonic  baboon  cell  (BEF#3)  has  been  obtained.   (The 
results  are  complicated  by  heterogeneity  in  some  restriction  sites.) 

Restriction  analysis  showed  that  neither  the  five  to  six  integrated  BEV 
genomes  in  RD(BAB8-K)  nor  the  approximately  95  BEFirS  are  tandemly  linked. 

Molecular  hybridization  experiments  were  carried  out  in  order  to  characterize 
the  type  C  virus  designated  MMC  I,  isolated  by  cocul tivation  of  the  816A 
rhesus  monkey  carcinoma  cell  line  with  D17  dog  osteosarcoma  cells.  This 
virus,  propagated  in  the  dog  cell  line  Cf2Th,  was  shown  to  contain  a  genome 
RNA  with  a  sedimentation  value  of  60  to  70S.  [^HjcDNA  synthesized  by 
detergent-disrupted  virions  was  used  as  probe  for  related  nucleotide 
sequences  in  various  cell  DNAs  and  viral  RNAs.  Multiple  copies  of  proviral 
DNA  (200  to  300)  per  haploid  genome  were  observed  in  rhesus  monkey  liver  and 
spleen  DNA.  Related  sequences  were  found  in  Old  World  monkey  and  chimpanzee 
DNA,  but  no  hybridization  has  been  obtained  with  human  DNA. 


MMC  I  [^HjcDNA  did  not  hybridize  to  viral  RMA  from  Mason-Pfizer  virus  or  the 
baboon  endogenous  virus,  M-7.  However,  it  did  hybridize  with  nearly  equal 
efficiency  to  RNAs  of  MMC  I  and  MAC  I,  a  type  C  virus  isolated  from  Macaca 
arctoides.   In  addition,  no  hybridization  was  observed  to  viral  RNA  from 
squirrel  monkey  retrovirus,  R-MuLV,  rat  leukemia  virus,  bovine  leukemia 
virus,  EIAV,  or  reticuloendothel iosis  virus  (REV). 

EIAV  was  able  to  synthesize  long  cDNA  in  higher  yield  (up  to  30*  of  the 
total  product)  than  reported  for  the  endogenous  reverse  transcriptase 
reaction  of  any  retrovirus.  Optimal  conditions  for  total  incorporation  and 
for  synthesis  of  long  cDNA  were  determined. 

EIAV  also  readily  synthesizes  double-stranded  cDNA  in  the  endogenous 
reaction,  although  the  (^)  strand  is  in  fragments  of  several  hundred  nucleo- 
tides.  In  contrast  to  (-)  strand  synthesis,  (-^)  is  accelerated  at  high 
deoxynucleoside  triphosphate  concentration.  A  completed  (-)  strand  appears 
not  to  be  a  requirement  for  the  initiation  of  (+)  strand  synthesis.  At  no 
time  is  a  significant  fraction  of  the  nascent  cDNA  involved  in  an  RNA-DNA 
hybrid;  viral  RNA  must  therefore  be  degraded  or  displaced  wery   soon  after 
transcription. 

Similar  to  other  type  C  viruses,  EIAV  DNA  synthesis  initiates  at  an  alkali 
labile  (presumably  tRNA)  sequence  of  75  nucleotides. 

Although  REV  p30  has  been  reported  to  be  related  to  p30s  of  mammalian  type  C 
viruses,  the  Contractor  could  find  no  detectable  relatedness  between  REV 
cDNA  and  RNAs  from  mammalian  type  C  viruses,  or  between  REV  cDNA  and  a 
variety  of  mammalian  cell  DNAs. 

Using  highly  representative  cDNAs ,  the  Contractor  screened  DNAs  isolated 
from  fifty  human  leukemic  white  blood  cell  packs  for  sequences  related  to 
BaEV,  R-MuLV,  AMV ,  FeLV,  and  woolly  monkey  virus.  Under  conditions  where 
one  proviral  copy  per  haploid  genome  in  5  to  10;o  of  the  cells  could  be 
detected,  no  hybridization  of  cDNA  to  human  DNA  was  observed. 

Primate  Virus  Im.munobiology :   In  an  investigation  of  the  role  of  H.  papio  in 
spontaneous  lymphoma  of  captive  baboons  in  the  U.S.S.R.  Academy  of  Medical 
Science  colony  at  Sukhumi,  the  Contractor  showed  that  diseased  baboons  had 
antibodies  to  a  greater  number  of  viral  antigens  and  to  higher  titers  than 
did  age-  and  sex-matched  control  baboons.  These  initial  findings  in  this 
joint  program  with  Soviet  scientists  will  be  followed  by   studies  on  the 
presence  of  the  viral  genome  in  tumors,  a  more  detailed  epidemiologic  study, 
attempts  to  reproduce  the  disease  by  cell -free  virus,  and  attempts  at 
disease  control . 

An  EBV-like  lymphotropic  herpesvirus  of  gorillas  was  isolated.  This 

was  the  third  such  virus  isolated  from  a  simian  species  in  the  Contractor's 

laboratoy-y  and  will  be  one  of  the  viruses  studied  in  comparison  with  EBV. 


An  endogenous,  type  C  virus  of  rhesus  monkeys  from  an  epithelial  cell 
line  established  in  the  Contractor's  laboratory  v;as  isolated  from  a 
tumorous  lymph  node  of  a  monkey  with  spontaneous  esophageal  carcinoma. 
Because  rhesus  monkeys  are  the  nonhuman  primates  most  widely  used  in  research, 
the  Contractor  anticipates  further  study  of  this  newly  recognized  agent  for 
its  possible  role  in  tumorigenesis . 

Cell-mediated  immunity  to  H.  saimiri  was  demonstrated  in  naturally 
infected  squirrel  monkeys.  Chronically  infected,  disease-free,  but  im.muno- 
competent  owl  monkeys  failed  to  show  consistent  high  level  CMI  responses  to 
the  same  viral  antigens.  The  contrast  in  results  with  these  two  species 
suggests  that  they  employ  different  immune  mechanisms  to  suppress  this 
potentially  oncogenic  virus. 

The  Contractor  continued  a  series  of  studies  on  the  serological  and  bio- 
chemical characterizations  of  EBV  and  EBV-like  primate  viruses.  EA  studies 
which  had  shown  that  EAs  of  EBV  and  H.  papio  were  distinguishable,  were 
extended  to  the  newly  isolated  H.  gorilla.  Biochemical  studies  of  NAs  have 
resulted  in  a  730-fold  purification  of  EBNA.  MA  studies  have  shown  that 
three  high  molecular  weight  surface  glycoproteins  are  associated  with  MA. 

The  technique  of  surface  glycoprotein  labeling  was  applied  to  the  charac- 
terization of  human  and  simian  lymphoid  cells.  The  Contractor  was  able  to 
distinguish  between  classes  of  lymphocytes  and  between  species  of  origin  of 
lymphocytes  of  the  same  class.  Tumor  cells  or  in  vitro  transformed  cells 
of  the  same  lymphocyte  class  were  markedly  similar  even  when  induced  by 
different  viruses.  The  strong  similarity  in  labeling  patterns  of  cell  lines 
established  from  multiple  tumors  induced  by  EBV  in  an  individual  marmoset 
supported  the  cytogenetic  findings  which  suggested  that  the  tumors  all  arose 
from  the  same  clone.  The  ability  to  distinguish  individual  cell  lines  by 
this  technique  suggests  that  it  would  be  of  great  value  in  monitoring  cell 
lines  for  authenticity. 

Viral  Resources  Laboratory:  This  Laboratory  serves  both  the  Center  and  the 
MCI  Division  of  Cancer  Cause  and  Prevention's  Biological  Carcinogenesis 
Branch  Research  Resources  (DCCP/RR)  Program  in  providing  high  quality  retro- 
virus concentrates  and  related  products,  in  conducting  developmental 
research  aimed  at  eliciting  and/or  optimizing  virus  expression  and  recovery, 
and  in  providing  further  technical  support  to  the  Biological  Carcinogenesis 
and  Carcinogenesis  Intramural  Programs/FCRC. 

In  1978,  Viral  Resources  Laboratory  (VRL)  commitments  entailed  the  produc- 
tion, purification,  and  characterization  of  600  liters  per  week  of  retro- 
virus material.  This  commitment  was  divided  equally  between  DCCP/RR  and 
Biological  Carcinogenesis  and  Carcinogenesis  Intramural  Programs/FCRC. 
Commitments  for  DCCP/RR  consisted  essentially  of  three  agents  -  mouse 
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mammary  tumor  virus  (MMTV),  Rauscher  murine  leukemia  virus  (R-MuLV),  and 
baboon  endogenous  virus  (M7).  Virus  production  efforts  for  Biological 
Carcinogenesis  and  Carcinogenesis  Intramural  Programs/FCRC  involved  over 
60  different  cell  lines  infected  with  types  B,  C,  or  D  retroviruses. 

In  1978  (Feb.  1978  -  Jan.  1979),  35,853  liters  of  retrovirus-containing 
cell  culture  fluids  were  produced  within  VRL.  This  total,  15%  above  con- 
tractual commitments,  was  necessitated  primarily  by  increased  DCCP/RR  needs 
for  virus  material.   Included  in  this  volume  were  13,526  liters  (38%)  MMTV, 
6,752  liters  (19%)  R-MuLV,  2,735  liters  (7%)  M7 ,  and  12,840  liters  (35%)  of 
64  other  agents.  VRL  therefore  maintained  the  high  capacity  production 
levels  achieved  in  the  previous  year  while  at  the  same  time  further  diver- 
sifying in  terms  of  the  numbers  and  kinds  of  agents  produced.  Through  the 
six-plus  years  of  its  existence,  VRL  has  produced  135,511  liters  of  retro- 
virus m.aterial  from  79  different  cell  lines. 

Distribution  of  34,533  milliliters  of  virus  concentrate  (average  concen- 
tration, 1002X)  was  accomplished  in  1978.  Distribution  through  DCCP/RR 
totaled  18,252  milliliters  -  117%  of  contractual  commitments  and  53%  of 
total  distribution.  Biological  Carcinogenesis  and  Carcinogenesis  Intramural 
Programs/FCRC  received  14,984  milliliters  -  96%  of  contractual  commitments 
and  43%  of  total  distribution.   Internal  characterization  required  1,337 
milliliters  or  4%  of  total  distribution. 

The  Viral  Resources  Laboratory  consists  of  three  highly  integrated  groups- 
Virus  Production,  Virus  Purification,  and  Developmental  Biology  -  which 
are  administratively  and  scientifically  managed  by  the  Section  Head  and 
his  assistants,  Mr.  J.  Stephen  Harshman  and  Mr.  William  Clagett. 

Mechanisms  of  Nitrosamine  Carcinogenesis:   In  order  to  carry  out  metabolic 
studies  of  the  type  in  wnich  this  group  is  involved,  it  becomes  necessary 
to  have  on  hand  quantities  of  suspected  metabolites  as  well  as  quantities 
of  derivatives  of  these  suspected  metabolites.  For  instance,  in  studies  on 
the  metabolism  of  NO-PYR  the  Contractor  synthesized  both  radioactively 
labeled  as  well  as  unlabeled  2HTHF.  Conditions  for  the  preparation  and 
purification  of  the  dini trophenyl hydrazones  of  these  compounds  were  worked 
and  HPLC  chromatographical  techniques  developed  to  identify  and  compare  them, 
The  Contractor  therefore  attempted  to  prepare  the  putative  metabolites  and 
derivatives  of  NO-PYR,  NO-HEX,  and  NO-HEPT.  Since  many  of  the  metabolites 
will  presumably  be  alcohols,  a  simple  procedure  was  sought  to  enable  prepara- 
tion of  derivatives  under  aqueous  conditions.  The  Schotten-Baumann  reaction 
is  convenient  for  that  purpose.   Benzoyl  chloride  is  added  to  the  alcohol 
after  the  aqueous  solution  has  been  made  alkaline  with  NaOH.  The  alcohol 
derivatives  can  be  detected  easily  after  chromatography  on  HPLC  since  they 
absorb  at  254  nm.  Dini trophenyl hydrazine  derivatives  have  been  prepared 
from  the  aldehydes.  The  benzoyl  derivatives  have  been  characterized 
according  to  their  elution  on  the  Waters  phenyl  column  whereas  the  DNPH 


derivatives  can  be  separated  and  characterized  by  chromatography  on  C-18 
columns  using  acetonitrile  as  elutant.  The  following  derivatives  have  been 
prepared  by  the  methods  noted:  dibenzoyl  derivatives  of  the  follov/ing 
alcohols;  1 ,4-dihydroxybutane,  1 ,6-dihydroxyhexane,  and  1 ,7-dihydroxyheptane, 
as  well  as  the  monobenzoyl  derivatives  of  the  same  alcohols. 

These  derivatives  were  prepared  by  reacting  the  alcohols  with  an  excess  as 
well  as  with  an  equimolar  amount  of  derivatizing  agent  in  pyridine.  The 
monobenzoyl  aldehydes  were  prepared  by  selective  oxidation  of  the  monobenzoyl 
alcohols.  The  alcohol-aldehyde  derivatives  were  prepared  by  enzymatic  hydro- 
lysis of  the  monobenzoyl  aldehydes  using  a  non-specific  esterase.  The 
dinitrophenylhydrazones  of  the  alcohol -aldehydes  were  prepared  from  the 
aqueous  preparation  after  enzymatic  hydrolysis. 

The  above  derivatives  will  be  used  to  help  identify  metabolic  products  of 
the  three  cyclic  nitrosamines  from  both  in  vitro  and  in  vivo  experiments. 
They  have  all  been  characterized  by  HPLC  and  are  available  for  subsequent 
experiments.  A  number  of  benzoyl  derivatives  of  metabolites  from  MO-HEX  and 
NO-HEPT  have  been  prepared  and  will  shortly  be  identified  by  HPLC  methods. 

Until  now,  no  general  method  has  been  devised  to  assay  for  the  a-hydroxyla- 
tion  of  a  nitrosamine  in  which  two  different  aldehydes  are  possible  as 
products.  For  instance,  a  simple  assay  exists  for  dimethyl nitrosamine  which 
relies  on  the  yellow  color  formed  when  formaldehyde  reacts  in  the  Hantzsch 
reaction.  The  same  reaction  could  be  used  for  the  metabolic  study  of 
diethylnitrosamine.  In  Mash's  modification  of  the  Hantzsch  reaction  both 
formaldehyde  and  acetaldehyde  give  yellow  color  whose  spectra  overlap  sub- 
stantially and  cannot  readily  be  distinguished,  except  that  the  acetaldehyde 
derivative  forms  more  slowly.  If  one  prepares  the  dinitrophenylhydrazones 
of  the  two  aldehydes,  however,  they  can  easily  be  separated  by  HPLC  on  a 
C-18  column  using  acetonitrile-water  as  the  eluent.  The  assay  would  seem 
to  be  simple  using  this  approach,  but  in  fact  it  is  not  straightforward. 
Chen  used  it  to  monitor  the  a-hydroxylation  of  NO-PYR  but  their  procedure 
would  be  inadequate  for  the  estimation  of  formaldehyde  and  acetaldehyde. 
The  background  in  their  assay  is  extremely  high,  especially  in  the  area 
where  the  DNPH  derivatives  of  the  smaller  aldehydes  elute.  To  successfully 
carry  out  the  assay,  the  background  had  to  be  reduced  to  a  reasonable  level. 
This  required  that  all  the  glassware  and  reagents  be  scrupulously  clean. 
The  organic  reagents  must  be  redistilled  from  dini trophenyl hydrazine  immedi- 
ately prior  to  use.  Water  must  be  glass  distilled  and  kept  in  a  closed 
container. 

Conditions  have  been  worked  out  for  the  investigation  of  the  metabolism  of 
methylethylnitrosamine  (MEN)  by  microsomes.  The  reaction  proceeds  best  at 
pH  8.0,  and  surprisingly  in  the  presence  of  EDTA.  Most  workers  in  the  field 
use  from  5  to  20  mm  Mg"^"^  in  their  reaction.   It  is  usually  stated  that  the 
metal  is  required  for  the  function  of  the  NADPH  generating  system  used  in 
the  reaction.  The  system  used  to  generate  NADPH  (glucose-6-phosphate. 
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glucose-5-phosphate  dehydrogenase  and  NADP)  works  extremely  efficiently  in 
the  presence  of  EDTA.   In  a  separate  experiment  the  Contractor  determined 
that  under  the  conditions  of  the  reaction,  all  the  NADP  is  converted  to 
NADPH  in  ten  minutes  whether  or  not  Mg"^"^  is  present.  Semicarbazide  HCl  is 
used  to  trap  the  formed  aldehydes.  The  reactions  are  stopped  by  the 
addition  of  barium  hydroxide  and  zinc  sulfate  to  precipitate  the  protein, 
and  the  dinitrophenylhydrazones  are  formed  by  the  method  of  Salim  in  an 
aqueous  solution  covered  by  isooctane.  Aliquots  of  the  isooctane  are 
evaporated  to  dryness  in  a  stream  of  nitrogen,  taken  up  in  acetonitrile  and 
analyzed  by  HPLC.   Less  than  0.5  nmole  of  derivative  can  be  measured  in 
this  assay  and  standard  curves  for  both  the  DNPH  derivatives  are  linear  up 
to  at  least  50  nmoles.   Perhaps  the  development  of  a  method  to  quantitate 
alcohols  will  provide  further  insight  into  the  importance  of  a-hydroxylation 
as  a  metabolic  pathway.  When  formaldehyde  is  formed  as  a  consequence  of 
a-hydroxylation,  an  equal  quantity  of  ethanol  arises  in  an  aqueous  medium. 
Likewise,  when  acetaldehyde  is  produced,  an  equal  quantity  of  methanol 
should  be  formed.  Conditions  have  been  worked  out  to  analyze  the  benzoyl 
esters  of  methanol  and  ethanol  by  HPLC.   In  fact,  this  should  be  a  simple 
method  to  assay  for  any  alcohol  .  As  the  chain  length  of  the  alcohol 
increases,  the  retention  time  on  a  phenyl  column  increases.  Using  the  two 
procedures  outlined  above,  the  total  metabolism  of  MEM  should  be  able  to  be 
studied,  and  a  more  realistic  picture  of  Michael  in  constant  of  the  reaction 
will  appear. 

When  one  examines  the  metabolism  of  MEN  by  Fischer  rat  liver  microsomes 
alone,  the  K  of  the  reaction  is  about  125  nM.  This  is  a  very   high  K,  but 
it  is  in  line  with  the  K  for  compounds  such  as  DMN  or  DEN  metabolized  in 
the  presence  of  microsomes  alone.  The  1<  for  NO-PYR  metabolized  in  the 
presence  of  microsomes  alone  determined  by  Chen  et  aj_  is  fifty  times  higher 
than  that  determined  by  the  Contractor's  personnel  in  the  presence  of 
microsomes  plus  supernatant.   It  is  probable  that  the  K  for  MEN  metabolism 
in  the  presence  of  supernatant  as  well  as  microsomes  will  also  be  substan- 
tially lowered.  This  remains  to  be  seen.  However,  in  order  to  get  an 
accurate  K  value,  one  would  have  to  measure  the  formation  of  alcohol  as 
well  as  aldehyde  produced  by  the  reaction.  Conditions  have  been  worked  out 
to  make  these  measurements. 

Chemistry  of  Carcinogens:  Much  of  the  fundamental  chemistry  of  carcinogens 
and  of  their  metabolism  is  still  in  a  relatively  primitive  stage.  The 
knowledge  of  this  chemistry  is  crucial  to  the  understanding  of  the  mechanism 
of  carcinogenesis  and  to  the  design  of  rational  means  of  prevention  of 
cancer.  The  Chemistry  of  Carcinogens  Section  has  the  task  of  providing  some 
of  this  fundamental  knowledge.  The  research  program  of  the  Section  is 
directed  toward  the  overall  goal  of  the  Chemical  Carcinogenesis  Program, 
which  is  to  determine  how  chemicals  cause  cancer  and  to  find  ways  in  which 
this  process  may  be  prevented.  The  most  recent  research  efforts  have  been 
concerned  with  the  problem  of  how  nitrosamines  are  activated  to  ultimate 
carcinogens.  Special  attention  has  been  given  to  pathways  other  than  the 
widely  accepted  ci-hydroxylation  hypothesis.  This  has  resulted  in  some 
promising  new  leads.  The  detailed  mechanism  of  a-hydroxylation  of 


nitrosaniines  has  also  been  under  active  investigation.  A  good  beginning  has 
been  made  on  a  systematic  study  of  the  chemistry  of  aryl  dialkyi triazenes 
and  heretofore  unknown  trial kyl triazenes . 

The  laboratory  became  fully  operational  only  in  August,  1978.   Since  the 
entire  group  was  previously  located  at  the  University  of  Nebraska-Lincoln, 
loss  of  continuity  was  prevented  by  incorporating  many  projects  initiated 
at  UNL  into  our  program  at  FCRC.  The  present  report  incorporates  some  of 
these  projects,  particularly  where  significant  progress  on  them  had  been 
made  at  FCRC.  This  progress  is  summarized  in  the  following  specific  items: 

(a)  identified  the  unique  alkylating  ability  of  g-oxidized  nitrosamines ; 

(b)  showed  that  tosylates  derived  from  g-hydroxylated  nitrosamines  are 
mutagenic  without  microsomal  activation  in  bacteria,  but  their  alcohol 
precursors  are  not;  (c)  developed  several,  general  high  yield  syntheses  of 
a,3-unsaturated  nitrosamines  -  a  class  of  compounds  heretofore  obtained  only 
with  great  difficulty;  (d)  prepared  first  examples  of  nitrosamine  a,B-epoxides ; 
(e)  developed  a  general  method  to  prepare  a  wide  variety  of  a-oxidized 
nitrosamines;  (f)  showed  that  in  dimethylnitrosamine  it  is  the  methyl  group 
anti  to  the  oxygen  which  is  oxidized  enzymatically ;  (g)  identified  the 
presence  of  a  non-cytochrome-P450  nitrosamine  demethylase,  and  reaffirmed 

the  notion  that  there  are  several  nitrosamine  demethylases  in  the  liver; 
(h)  showed  that  aryl  dial kytriazenes  have  some  characteristics  which  make 
them  similar  to  nitrosamines,  including  restricted  rotation  around  the  N-N 
single  bond;  (i)  aryl  dialkyltriazenes  are  not  alkylated  by  simple  alkylating 
agents  such  as  methyl  iodide  or  dimethylsulfate  but  are  rapidly  decomposed  in 
acid  media;  and  (j)  aryl  dialkyltriazenes  are  mutagenic  in  the  Ames  test 
when  activated  by  rat  liver  homogenates.  In  contrast  to  the  nitrosamines, 
however,  the  mutagenic  effect  is  exerted  on  the  frame-shift  mutants  rather 
than  base-pair  substitution  mutants  of  S_.  typhimurium. 

Molecular  Aspects  of  Chemical  Carcinogenesis:  The  Molecular  Aspects  of 
Chemical  Carcinogenesis  Section  is  concerned  with  the  elucidation  of  aspects 
of  the  mechanism  of  action  of  chemical  carcinogens  which  may  be  comimon  to  a 
wide  range  of  chemical  carcinogens  and  which  may  serve  as  a  basis  for  the 
prevention  of  cancer  in  man.  Research  has  been  focused  upon  carcinogen-DMA 
interactions,  the  various  factors  which  control  these  interactions,  and  the 
relationship  between  these  interactions  and  carcinogenic  potency. 

During  the  course  of  the  last  year,  further  progress  has  been  made  in  under- 
standing how  chemical  reactivity  controls  sites  of  reaction  on  nucleic  acid 
constituents.  It  is  now  clear  that  an  agent's  ability  to  modify  the  exocyclic 
sites  of  nucleic  acid  bases  is  associated  with  its  limited  susceptibility  to 
nucleophi 1 ici ty,  while  a  second  dimension  of  chemical  reactivity,  the 
hardness  or  charge  localization  at  the  reaction  center  is  controlling  the 
distribution  of  reactive  carcinogen  over  the  exocyclic  sites  available. 
These  factors  can  clearly  also  form  the  basis  for  a  selective  interaction  of 
carcinogens  with  different  regions  of  the  genome  and  such  selectivity  should 
clearly  now  be  expected  in  carci nogen-DNA  interactions. 
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Another  aspect  of  this  work  is  that  alkylations  on  the  O^-site 
of  guanine  (thought  to  be  typical  of  alkylating  agents  and  nitroso- 
compounds)  and  alkylations  on  the  N^-site  of  guanine  (thought  to  be  typical 
of  aralkylating  agents  and  polycyclic  hydrocarbons)  dre   now  seen  to  be 
expressions  of  the  same  type  of  chemical  reactivity.  This  suggests  that  the 
mechanisms  of  action  of  polycyclics  and  nitroso-compounds  may  be  essentially 
the  same  at  this  level  and  assists  in  clarifying  the  objective  of 
defining  aspects  of  the  carcinogenic  process,  which  may  be  common  to  a  wide 
range  of  carcinogens.  The  convergence  of  mechanism  follows  from  a  new 
understanding  of  chemical  reactivity  and  is  experimentally  illustrated  by 
our  finding  that  benzyl  nitrosourea  modifies  both  the  0_°-   and  N_^-sites  of 
guanine  residues  to  similar  extents. 

In  studies  of  the  metabolic  activation  of  the  most  potent  of  the  hydro- 
carbon carcinogens,  DMBA,  the  Contractor  has  extended  its  original  dis- 
covery that  this  carcinogen  is  activated  through  a  1,2,3,4-ring  diol- 
epoxide.   Results  of  this  study  have  shown  that  this  activation  is  not 
preceded  by  hydroxylation  of  the  7-methyl  group  but  that  7-hydroxymethyl- 
12-methylbenz[a]  anthracene  is  activated  through  the  same  diol-eooxide 
mechanism  as  DHBA.  More  detailed  fluorescence  studies  have  shown  that  the 
conformations  of  the  hydrocarbon-nucleoside  adducts  formed  from  bay  region 
substituted  hydrocarbons  are   subtly  different  from  those  of  bay  region 
unsubstituted  hydrocarbons.  This  may  be  of  importance  in  determining  the 
biological  potencies  and/or  excisabi 1 ities  of  such  adducts  and  can  also  be 
interpreted  to  indicate  that  the  adduct  formation  occurs  through  an  inter- 
mediate 3,4-diol  1,2-epoxide. 

Further  development  of  the  analysis  of  DMA-bound  metabolites  as  a  probe  for 
evaluation  of  some  short-term  assays  for  chemical  carcinogens  has  also  been 
effected.  To  date,  neither  microsomal  systems  nor  Sg  systems  have  been 
found  to  reproduce  the  DNA  binding  of  DMBA  found  in  its  target  tissue, 
mouse  skin.  Moreover,  different  reactive  metabolites  of  DMBA  are  involved 
in  DNA  binding  at  different  DMBA  concentrations  in  these  systems.  The 
problem  in  using  these  j_n  vitro  activating  systems  seems  to  be  related  to 
the  cellular  integrity  of  the  system  used  since  cultured  rat  liver  cells 
yielded  the  same  DNA  bound  metabolites  found  in  mouse  skin.  Many  diffi- 
culties have  been  encountered  with  this  approach,  but  the  results  have  been 
sufficiently  encouraging  to  suggest  that  it  can  be  applied  to  other  classes 
of  carcinogen  in  order  to  evaluate  more  clearly  the  significance  of  car- 
cinogenicity and  mutagenicity  relationships. 

Work  on  the  excision  repair  of  chemical  damage  has  shown  that  cellular 
excision  repair  systems  do  not  distinguish  between  damage  introduced  into 
DNA  by  7-bromomethylbenz[aJanthracene  and  its  more  carcinogenic  homologue 
7-bromomethyl-12-methylbenz[a]anthracene.  However,  damage  introduced  by 
DMBA  does  not  appear  to  be  recognized  at  all  by  these  reoair  systems  and 
this  may  be  related  to  the  unusual  conformation  of  the  hydrocarbon-deoxy- 
ribonucl eoside  adducts  so  formed. 


Xeroderma  pigmentosum  cells  of  different  complementation  groups  exhibit  a 
similar  response  to  chemical  damage  and  to  uv-irradiation.  However,  XP2BE 
(Group  C)  excises  and  survives  chemical  damage  better  than  expected  from 
its  response  to  uv-irradiation. 

Overall,  progress  has  continued  to  be  made  at  a  good  pace,  especially  when 
the  novelty  and  complexity  of  some  of  the  problems  that  are  being  tackled 
is  considered.  It  is  anticipated  that  this  trend  will  continue  and  that 
many  of  the  objectives  outlined  in  the  Program  Plan  (Sept.  1977)  will  be 
successfully  accomplished  in  the  near  future. 

Cellular  Aspects  of  Chemical  Carcinogenesis:  Research  in  this  Section  focused 
on  those  stages  of  the  carcinogenic  process  wherein  epithelial  cells  acquire 
a  malignant  potential  and  subsequently  escape  the  proliferation  controls 
exerted  by  neighboring  normal  cells. 

During  this  report  period,  renovation  of  laboratory  space  has  been  com- 
pleted and  considerable  scientific  progress  has  been  made.  Most  of  the 
effort  has  been  concentrated  on  (a)  developing  objective  criteria  of 
epithelial  cell  transformation  and  devising  experimental  protocols  for  the 
selection  of  transformed  cells,  (b)  investigation  of  the  control  of  cell 
proliferation  by  cells  of  the  same  tissue,  and  (c)  studies  of  the  biochem- 
ical properties  and  responses  to  hormones  of  normal  liver  cells  and  hepa- 
toma cells.  In  addition,  long-term  autoradiographic  studies  in  mouse  skin, 
aimed  at  recognizing  putative  initiated  cells  and  examining  their  persis- 
tence in  vivo,  have  been  undertaken. 

The  Contractor  has  begun  to  develop  quantitative  assays  for  epithelial  cell 
transformation  by  exploiting  some  known  differences  between  normal  and 
malignant  rat  liver  cells.  Thus,  Concanavalin  A  coupled  with  agarose  beads 
exhibits  a  sufficiently  preferential  binding  to  hepatoma  colonies  that  they 
can  be  recognized  as  such  under  the  light  microscope.  A  method  utilizing 
specific  immunofluorescence  staining  to  detect  colonies  containing 
a-fetoprotein  was  also  developed  and  this  methodology  can  be  used  to 
localize  other  antigens,  since  not  all  hepatomas  produce  a-fetoprotein. 

In  attempts  to  increase  the  percentage  of  transformed  cells  in  a  given 
population,  it  was  found  that  DMSO  and  DMBA  preferentially  kill  normal 
cells  and  that  the  resistance  of  hepatoma  cells  to  DMBA  is  due  to  their 
increased  capacity  for  conjugation  (detoxification)  of  toxic  metabolites. 
These  toxic  metabolites  could  prove  useful,  therefore,  as  selective  agents. 
Encouraging  preliminary  results  with  cytostatic  agents  and  conditions  have 
also  been  obtained. 

Control  of  normal  cell  division  and  the  alteration  of  this  control  in 
carcinogenesis  is  a  complex  and  important  topic.  In  studies  the  Contractor 
has  isolated,  by  alcohol  precipitation,  and  purified,  by  ultrafiltration, 
a  liver  constituent  which  is  cytostatic  towards  normal  liver  cells  but 
which  stimulates  hepatoma  cell  division.  This  can  be  demonstrated  either 
by  colony  assay  or  by  measurement  of  [^Hjthymidine  incorporation  into 
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DNA.  The  properties  of  this  fraction  are  being  further  investigated. 
Effort  was  concentrated  on  lipid  synthesis  and  its  hormonal  regulation  in 
normal  and  malignant  rat  liver  cells.  Lipogenesis  in  normal  cells  is 
stimulated  by  both  insulin  and  D-propranolol .  Insulin  potentiates  the 
maximal  lipogenic  activity  induced  by  D-propranolol,  indicating  different 
mechanisms  of  action  for  these  two  agents.  This  has  been  confirmed  by  the 
observation  that  lipogenesis  in  hepatoma  cells  is  stimulated  by  D-propranolol 
but  not  by  insulin,  possibly  because  of  a  lack  or  dysfunction  of  the  insulin 
receptors  in  the  hepatoma  cells.  Moreover,  the  feed-back  inhibitions  of 
sterol  synthesis  was  lost  in  the  hepatoma  cells.  These  studies  provide 
another  approach  to  the  study  of  malignant  transformation  in  epithelial 
liver  cells. 

Although  this  Section  is  a  relatively  new  addition  to  the  Chemical  Carcino- 
genesis Program,  it  is  already  functioning  smoothly  and  productively.  These 
ongoing  projects  will  yield  information  and  model  systems  which  will  enhance 
capabilities  for  detecting  and  identifying  environmental  carcinogens  as  well 
as  lead  to  a  greater  understanding  of  chemical  carcinogenesis. 

Endocrine  Carcinogenesis:  Although  the  pathogenesis  of  human  breast  cancer 
is  unknown,  it  is  apparent  that  factors  such  as  age,  genetics  and  endocrine 
status  have  a  pronounced  influence  on  the  development  and  progression  of 
this  disease.  General  conclusions  regarding  hormonal,  age  and  genetic 
influences  on  tumor  development  have  and  can  be  made  from  the  DMBA-induced 
rat  mammary  adenocarcinoma  model  which  closely  resembles  the  human.  More 
specific  details  of  the  requirements  and  control  of  tumor  induction  could 
be  elucidated  using  rat  mammary  epithelial  cell  cultures  to  provide  a  better 
defined  system  in  which  the  influence  of  modulating  factors  on  proposed 
critical  events  in  the  biological  and  chemical  mechanisms  of  carcinogenesis 
can  be  examined.  To  develop  an  in  vitro  system  for  the  study  of  aspects 
of  carcinogenesis  in  rat  mammary  epithelial  cells,  it  is  necessary  to  first 
assure  that  the  techniques  of  cell  isolation  and  culture  do  not  alter  the 
cellular  morphology  and  the  normal  hormonal  mechanism  controlling  growth  and 
differentiation. 

The  development  of  methods  whereby  the  rat  mammary  fat  pad  can  be  dissociated 
into  ductal,  ductular  and  connective  tissue  elements  which  can  be  separated 
and  then  grown  in  culture  has  been  a  major  advance.  A  standard  culture 
medium  supplemented  with  5%  charcoal  adsorbed  FBS  and  physiological  levels 
of  hormones  known  to  be  required  for  growth  of  the  mammary  parenchyma 
in  vivo  has  been  developed,  and  permits  cultures  of  either  mammary  epithelial 
TME)  cells  or  mammary  fibroblasts  (MF)  to  be  maintained  and  grown  for 
extended  periods  (20-30  days).  It  is  highly  significant  that  the  morphology 
of  these  epithelial  cell  cultures  is  characteristic  of  that  of  normal  mammary 
parenchyma  organized  to  form  alveolar  (ductular)  and  ductal  units. 

Hormonal  responsiveness  to  insulin,  aldosterone  and  prolactin  are  retained 
by  ME  cells  in  vitro.  However,  they  appear  to  lose  their  ability  to  respond 
to  estradiol  and  progesterone.  This  loss  has  been  correlated  with  the 
depletion  of  specific  cytoplasmic  receptors  for  these  steroids.  Studies 
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suggest  that  the  higher  than  normal  (1n  v1vo)  level  of  enzymatic  activity 
in  ME  cell  cultures  may  be  responsible  for  the  conversion  of  these  steroids 
to  highly  reactive  derivatives  which  covalently  bind  to  the  receptor  proteins. 
Attempts  to  induce  in  vitro  differentiation  as  measured  by  casein  and 
a-lactalbumin  synthesis  has  met  with  limited  success.  However,  the  lack  of 
certain  specific  steroid  receptors  (estrogen  and  progesterone)  could  prevent 
complete  differentiation.  The  Contractor  has  examined  the  possible 
mesenchymal  (MF)  requirement  for  ME  cell  growth  and  differentiation  in  vitro. 
The  findings  show  that  when  cultures  of  mixed  cell  populations  (MF  and  W) 
are  grown,  only  the  MF  proliferate  and  quickly  overgrow  the  culture.  No  MF 
mediation  requirement  for  ME  growth  and  differentiation  in  vitro  was  found. 

Single  cells  obtained  from  cultures  of  ME  cells  can  be  successfully  trans- 
planted into  the  "cleared"  mammary  fat  pad  of  isologous  hosts  and  give  rise 
to  outgrowths  that  are  morphologically  identical  to  the  recipient's  mammary 
parenchymal  tree.  These  outgrowths  retain  their  normal  endocrine  mediated 
regulatory  pathways  and  responsiveness  and,  thus,  have  not  been  altered  by 
the  isolation  and  culture  techniques.  Thus,  an  in  vitro  system  for  the  study 
of  aspects  of  rat  ME  cell  growth  and  differentiation  coupled  with  a  trans- 
plantation system  to  assess  the  retention  of  normalcy  has  been  developed. 
However,  some  modification  is  still  necessary  to  insure  that  certain  steroids 
which  control  ME  cell  growth  and  differentiation  as  well  as  carcinogenesis 
operate  in  the  cell  system.  Having  met  these  requirements,  attempts  to  gain 
a  clearer  understanding  of  the  manner  in  which  hormones  influence  mammary 
tumori genes  is  can  be  undertaken. 

A  general  theory  for  chemical  carcinogenesis  encompassing  a  number  of  sequen- 
tial events  which  ultimately  result  in  cellular  changes  manifested  in 
cellular  transformation  has  been  postulated.  Until  recently,  these  events 
were  studied  in  liver  or  other  tissues  merely  because  of  convenience.  In 
studies,  the  Contractor  has  made  use  of  DMBA  which  rapidly  induces  a  100% 
incidence  of  mammary  tumors  in  the  Sprague-Dawley  rat.  They  have  incorpo- 
rated studies  of  age,  genetics  and  hormonal  dependency  to  indicate  important 
critical  events  in  the  process  of  DMBA-induced  neoplasia.  Through  comparative 
in  vivo/ in  vitro  studies,  the  Contractor  hopes  to  use  the  methods  for  growth 
and  differentiation  of  ME  cells  in  culture  as  a  basis  to  develop  an  in  vitro 
system  for  the  study  of  aspects  of  carcinogenesis  in  rat  mammary  epithelial 
cells. 

Following  the  oral  administration  to  susceptible  rats,  DMBA  is  rapidly 
localized  in  the  mammary  parenchyma.  The  studies  have  shown  that  mammary 
epithelial  cells  contain  the  enzymes  -  aryl  hydrocarbon  hydroxylase  (AHH) 
and  epoxide  hydrase  (EH)  -  necessary  to  convert  DMBA  to  highly  reactive 
derivatives.  AHH  activity  can  be  induced  or  inhibited  by  the  classically 
used  compounds.  The  constitutive  EH/AHH  enzyme  ratio  in  the  rat  mammary 
epithelium  and  metabolite  identification  studies  suggest  that  a  majority  of 
PAH  metabolites  may  be  trans-dihydrodiols  or  more  polar  derivatives.  These 
findings  may  be  particularly  relevant  since  trans-dihydrodiol  derivatives  of 
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the  parent  PAH  are  believed  to  be  the  proximate  carcinogens  to  the  diol- 
epoxide  moiety  which  covalently  binds  to  DNA  to  initiate  the  tumorigenic 
process.  The  Contractor  has  shown  that  the  amount  of  DMBA  bound  to  mammary 
epithelial  cell  DNA  in  vivo  is  significantly  correlated  with  the  incidence 
of  mammary  tumors  induced  following  carcinogen  feeding.  Following  DMBA 
binding  to  DNA,  general  RNA  and  poly(A)  RNA  synthesis  was  altered  in  ME  cells 
in  vivo.  These  cellular  events  as  well  as  the  level  of  macromolecular 
synthesis  necessary  for  the  initiation  of  these  events  and  the  subsequent 
in  vivo  mammary  neoplasia  have  been  shown  to  be  influenced  by  age,  genetics 
and  hormones. 

In  the  presence  of  fixed  physiological  levels  of  hormones,  ME  cells  in  vitro 
can  concentrate  DMBA.  They  retain  their  metabolic  capabilities  and  respond 
to  various  inducers  and  inhibitors  of  enzyme  activity  as  does  the  mammary 
parenchyma  in  vivo.  Results  indicate  that  cultures  of  ME  cells  convert  DMBA 
to  reactive  derivatives  which  covalently  bind  with  DNA.  Thus,  three  of  the 
postulated  events  required  in  DMBA  mediated  carcinogenesis  have  been  demon- 
strated in  ME  cells  grown  in  a  fixed  hormonal  milieu.  The  constitutive  AHH 
activity  of  ME  cells  in  culture  is  5-7  fold  higher  than  the  epithelial 
components  of  the  mammary  gland  in  vivo.  Thus,  while  not  maximally  induced, 
the  response  of  cultured  ME  cells  to  PAH  and  steroid  hormones  may  differ 
from  that  of  their  in  vivo  counterparts.  Following  DMBA  treatment,  changes 
in  macromolecular  synthesis  and  in  carcinogen  responsiveness  comparable  with 
that  observed  in  vivo  have  not  been  detected.  The  Contractor  has  attempted 
to  alter  the  hormonal  milieu  of  ME  cells  in  vitro  after  treatment  with  DMBA 
in  order  to  elicit  these  changes  in  macromolecular  synthesis.  Corticosterone 
deprivation  after  DMBA  treatment  results  in  changes  in  RNA  synthesis  in  vitro 
that  are  in  the  same  direction  but  that  are  neither  as  pronounced  nor  of  as 
long  duration  as  those  seen  in  vivo.  Since  ME  cells  in  vitro  are  not  respon- 
sive to  estrogen  and  progesterone  in  our  system  as  it  is  presently  constituted, 
alterations  in  macromolecular  synthesis  or  in  vitro  transformation  may  not  be 
induced.  Continued  progress  depends  upon  further  modification  to  insure 
estrogen  and  progesterone  responsiveness. 

Studies  in  which  ME  cells  were  treated  with  DMBA  in  vitro  and  transplanted 
into  "cleared"  mammary  fat  pads  after  14  days  in  culture  have  given  inter- 
esting results.  While  tumors  have  not  yet  developed,  the  resultant  outgrowth 
from  these  cells  significantly  differs  from  that  of  untreated  cells. 
Outgrowth  from  DMBA  treated  cells  exceeds  the  limits  of  the  fat  pad  and  grows 
into  the  thin  connective  tissue  separating  the  skin  and  the  body  musculature. 
Furthermore,  pathological  evaluation  of  certain  areas  of  the  outgrowths  has 
indicated  that  focal  points  of  mammary  dysplasia  are  present. 

Chemical  Synthesis  and  Analysis:  The  Chemical  Synthesis  and  Analysis  Section 
at  the  Frederick  Cancer  Research  Center  provides  expertise,  methods  develop- 
ment and  support  services  in  Synthetic  and  Analytical  Chemistry  to  the 
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Chemical  Carcinogenesis  Program  and  FCRC.  The  section  has  initiated  col- 
laborative research  projects,  centered  around  the  synthesis  and  analyses 
of  labeled  (^H,  ^h,  i'+C)  and  nonlabeled  carcinogens,  their  suspected 
metabolites,  bioassay  chemicals  and  other  chemicals  of  importance,  with 
scientists  of  varying  backgrounds. 

The  preparation  and  purification  of  58  labeled  (^H,  ^h,  I'+C)  and  nonlabeled 
chemicals  which,  were  not  readily  available  from  outside  sources,  have  been 
carried  out  for  various  projects  in  the  Chemical  Carcinogenesis  Program. 
Studies  leading  to  the  elucidation  of  the  mechanism  and  to  generalization 
of  the  diene-quinone  reaction  for  the  synthesis  of  PAHs  has  continued  through 
the  past  year.  This  reaction  has  been  extremely  useful  for  the  preparation 
of  potential  DMBA  and  2-aminoanthracene  metabolites  for  use  by  several  groups 
in  the  Chemical  Carcinogenesis  Program.  Eighteen  of  the  58  chemicals  pre- 
pared during  the  past  year  were  synthesized  by  the  diene-quinone  pathway. 
The  major  advantages  of  the  method  are  the  relatively  high  yields  and  con- 
siderable savings  in  effort,  as  compared  to  other  methods  of  synthesis. 

The  chemistry  of  seven  bioassay  chemicals  on  study  by  the  Bioassay  Research 
Section  was  completed  and  summarized.  These  studies  included  purity, 
structure  validation  (by  MS,  NMR,  IR,  UV,  elemental  analyses,  etc.),  physical 
parameters,  shelf-life  stability,  homogeneity  and  stability  in  vehicle, 
monthly  quality  control  analyses  and  analytical  reference  standard  prepara- 
tion. New  methods  were  developed  for  GLC,  HPLC,  TLC  and  AA  separations  and 
analyses  in  a  support  capacity  for  the  Chemical  Carcinogenesis  Program,  the 
Biological  Markers  Laboratory,  the  Fermentation  Laboratory,  and  the  Safety 
Program.  Last  year  536  samples  were  submitted  for  MS  (EI/CI/FD  modes  of 
ionization)  analyses  and  736  samples  were  submitted  for  ^H  and  ^^C   NMR 
analyses.  The  addition  of  a  high  resolution  mass  spectrometer  has  greatly 
increased  the  capabilities  of  this  section  in  the  area  of  structure  eluci- 
dations. 

Approximately  90  percent  of  the  Section's  efforts  were  directed  toward 
providing  expertise,  methods  development  and  support  services  to  the  Chemical 
Carcinogenesis  Program  and  FCRC.  The  remaining  efforts  were  devoted  to 
research  that  was  directly  applicable  to  long-term  problems  in  chemical  car- 
cinogenesis. For  example,  the  development  of  the  diene-quinone  reaction  for 
the  synthesis  of  PAHs  and  their  potential  metabolites;  the  development  of 
liquid  crystals  GLC  phases  for  the  separation  of  PAH  and  steroid  metabolites. 
Fifteen  manuscripts  and  18  abstracts  were  published  or  accepted  during  the 
past  year. 

In  Vitro  Carcinogenesis:  The  ln_  Vitro  Carcinogenesis  Program  at  the  Frederick 
Cancer  Research  Center  emphasizes  the  development  of  reliable  short-term 
carcinogenesis  bioassays  that  can  be  used  as  prescreens  to  set  priorities  for 
chemicals  requiring  further  testing  in  animals,  and  the  use  of  these  model 
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systems  for  studying  mechanisms  of  chemical  carcinogenesis.  Previous  efforts 
in  this  laboratory  resulted  in  the  standardization  of  procedures  for  using 
early  passage  Syrian  golden  hamster  embryo  cells  in  a  reliable  in  vitro 
carcinogenesis  bioassay.  Thus  far,  more  than  121  reference  chemicals  from 
diverse  classes  have  been  tested.  Results  generally  concurred  (93%)  with 
those  observed  in  animal  bioassay  systems.  Transformation  was  observed  with 
most  carcinogens  and  no  false  positive  results  occurred  when  37  noncarcino- 
gens  were  tested.  When  hamster  liver  homogenate  S9  preparations  or  cultured 
hepatocytes  were  added  to  several  carcinogens  apparently  requiring  metabolic 
activation,  not  provided  by  the  target  cells,  all  induced  transformation. 

The  hamster  embryo  cell  carcinogenesis  bioassay  is  continually  evaluated  to 
determine  the  range  of  chemical  classes  that  can  be  reliably  detected.  A 
number  of  coded  samples  provided  by  the  National  Cancer  Institute  were  tested 
during  the  past  year  as  part  of  the  Coordinated  In  Vitro  Carcinogenesis 
Program  to  evaluate  a  battery  of  short-term  cell  transformation  systems  for 
identifying  carcinogens.  In  providing  a  resource  to  the  NCI,  several  chemi- 
cals having  particular  interest  were  tested.  Active  metabolites  in  the 
urine  of  rats  treated  with  AAF  were  shown  to  transform  hamster  embryo  cells 
suggesting  the  use  of  this  model  system  for  monitoring  selected  populations 
for  exposure  to  carcinogens.  Extramural  collaboration  has  resulted  in  the 
successful  routine  use  of  the  standard  bioassay  by  investigators  outside  of 
the  FCRC. 

Continued  emphasis  was  placed  on  increasing  the  sensitivity  and  response  of 
the  hamster  cell  carcinogenesis  bioassay  to  eliminate  any  false  negative 
responses  and  to  detect  weak  carcinogens. 

In  attempts  to  characterize  hamster  liver  S9  preparations,  aryl  hydrocarbon 
hydroxylase  (AHH)  and  acetylaminofluorene  (AAF)  N-hydroxylase  enzyme 
activities  were  examined.  Since  livers  from  a  colony  of  animals  derived  in 
the  In  Vitro  Carcinogenesis  Section  from  ARS/Sprague-Dawley  hamsters  were 
among  those  showing  highest  enzyme  activities,  these  hamsters  were  used  as 
a  source  of  liver  S9  preparations  and  cultured  hepatocytes  for  most  of  the 
studies.  Hamster  liver  S9  preparations  were  shown  to  activate  a  broader 
spectrum  of  carcinogens  in  the  bacterial  mutagenesis  system  than  preparations 
from  Sprague-Dawley  rats. 

As  an  alternative  to  liver  S9  preparations,  cultured  hamster  hepatocytes 
were  further  investigated  as  a  source  of  metabolic  activation  and  were  shown 
to  activate  2-nitrofluorene,  diethylnitrosamine,  and  4-aminoazobenzene, 
which  gave  negative  responses  in  the  standard  bioassay.  Hamster  hepatocytes 
were  successfully  used  in  the  bacterial  mutagenesis  test  as  a  source  of 
enzymes  for  activating  a  panel  of  carcinogens. 

The  capability  of  intact  hamster  hepatocytes  or  homogenates  of  these  cells, 
hamster  embryo  cells,  and  enzyme  preparations  from  hamster  livers  were 
compared  for  AHH,  benzo(a)pyrene-4,5-epoxide  hydrase  (EH)  and  AAF 
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N-hydroxylase  enzyme  activities  as  well  as  the  covalent  interaction  of  the 
carcinogens  with  cellular  macromolecules.  Enzymatic  activities  were  much 
greater  in  hamster  hepatocytes  than  in  target  cultures  of  hamster  embryo 
cells.  Intact  hepatocytes  had  greater  capacities  for  metabolizing  the  car- 
cinogen than  either  homogenates  of  cultured  hepatocytes  or  liver  S9  prepara- 
tions. These  observations  agreed  with  results  in  the  hamster  cell  trans- 
formation bioassay  in  which  cultured  hepatocytes  were  more  efficient  than 
hamster  liver  S9  preparations  for  activating  chemicals.  Lethal  X-irradiation 
of  hepatocytes  did  not  affect  enzymatic  activity,  indicating  that  these  cells 
can  be  used  effectively  as  a  source  of  metabolic  activation  in  the  hamster 
embryo  cell  transformation  carcinogenesis  bioassay. 

To  ensure  a  reliable  supply  of  responsive  target  cells  for  routine  use  in 
the  bioassay  by  this  or  other  competent  laboratories,  a  study  was  initiated 
to  identify  and  characterize  responsive  transformable  cells  derived  from 
timed-pregnant  animals  from  several  commercial  suppliers.  Primary  cultures 
were  prepared  from  individual  embryos  and  pools  of  these  embryos  and  then 
tested  for  their  susceptibility  to  transformation  by  BP  or  MCA  to  identify 
responsive  and  nonresponsive  cultures.  Thus  far,  28  pooled  cell  cultures 
and  51  cultures  from  individual  embryos  were  evaluated.  About  50%  of  the 
pooled  cultures  were  transformable.  The  overall  response  of  individual  cul- 
tures comprising  a  pool  varied  from  0  to  100%.  About  60%  of  the  cultures 
from  individual  embryos  were  susceptible  to  transformation.  Cell  pools 
comprised  only  of  responsive  individual  cultures  had  higher  rates  of  trans- 
formation than  a  standard  target  cell  culture  prepared  from  embryos  of 
unknown  susceptibility,  suggesting  a  method  for  preparing  highly  responsive 
standard  cultures.  Culture  pools  were  further  evaluated  for  AHH  activity 
following  treatment  with  several  enzyme  inducers.  Generally,  AHH  levels 
were  higher  in  transformable  cells.  Further  studies  to  assess  the  use  of  the 
inducibility  of  AHH  and  EH  activities  as  markers  for  susceptibility  to  trans- 
formation are  in  progress. 

The  selection  of  better  reagents  as  well  as  modification  of  experimental  con- 
ditions is  continually  done  to  improve  the  reliability  and  response  of  the 
bioassay.  Selection  of  fetal  bovine  serum  primarily  for  the  ability  to 
support  transformation  of  hamster  embryo  cells  treated  with  the  reference 
carcinogens,  rather  than  on  the  basis  of  cloning  efficiency  alone,  has  improved 
the  reproducibility  and  reliability  of  the  bioassay.  Supplementation  of  the 
culture  medium  with  selected  bacterial  filtrates  resulted  in  higher  rates 
of  transformation. 

A  continuous  line  of  normal  hamster  embryo  cells  derived  from  a  standard 
target  cell  culture  has  been  passaged  for  at  least  150  population  doublings 
(PD).  They  possess  properties  of  normal  cells  for  at  least  95  PD  and  are 
being  further  characterized  for  use  as  target  cells  in  a  clonal  or  focus 
assay. 


57 


Microbial  Mutagenesis:  The  Salmonell a/mammal ian-microsome  mutagenicity  test 
was  used  to  assay  405  chemicals  which  involved  requests  from  13  research 
areas.  This  required  the  use  of  the  plate  and  liquid  incorporation  assays, 
phenobarbital  and  Aroclor  1254  stimulated  microsome  preparations  and  the 
determination  of  dose-response  curves. 

In  order  to  offer  a  wider  range  of  microbial  screening  tests  and  to  utilize 
these  assays  to  their  fullest,  an  additional  three  bacterial  tests  and 
many  different  organ  homogenates  are  in  different  stages  of  preliminary 
investigation. 

Anaerobic  bacteria  are  incorporated  into  the  Ames  test  as  needed  as  is  the 
co-mutagenic  assay  which  tests  for  a  symbiotic  relationship  with  2-amino- 
anthracene. 

Cooperative  studies  were  concluded  with  four  universities.  Two  joint  inves- 
tigations are  still  underway.  The  data  retrieval  system  was  in  daily  use, 
presentations  were  made  to  eight  interested  professional  and  lay  groups,  two 
visiting  scientists  were  trained  in  the  use  of  the  Ames  assay  and  eight 
research  papers  were  accepted  for  publication. 

Bioassay  Research:  Twenty-four  month  bioassays  are  conducted  with  Fischer 
344  rats  and  B6C3/Fi  mice.  The  protocols  for  these  bioassays  are  developed 
according  to  the  NCI  Guidelines  for  Carcinogen  Testing  in  Small  Rodents. 
Animals  are  received  from  the  Mammalian  Genetics  and  Animal  Production  Sec- 
tion of  the  NCI,  and  a  maximum  tolerated  dose  (MTD)  is  determined  for  each 
test  chemical  by  preliminary  toxicity  tests.  After  each  MTD  is  determined, 
animals  are  orally  (feed,  drinking  water  or  gavage)  dosed  with  each  chemical, 
and,  if  needed,  further  observed  for  up  to  six  more  months.  At  this  time  any 
surviving  animals  are  killed.  A  full  necropsy,  as  outlined  in  the  NCI  Guide- 
lines for  Carcinogen  Testing  in  Small  Rodents,  is  performed  on  all  test 
animals.  Feed  and  water  consumption,  body  weights  and  clinical  signs  are 
followed  throughout  the  course  of  each  bioassay.  The  Chemical  Synthesis  and 
Analysis  Section  determines  the  purity  and  chemical  stability  of  the  test 
substance  in  the  vehicle  (i.e.,  feed/water)  before  each  bioassay. 

Nine  chemicals  are  currently  in  one  stage  or  another  of  bioassay  testing. 
These  chemicals  are:  Telone,  Mirex,  Randox,  cyclohexanone,  styrene  oxide, 
benzyl  chloride,  methapyrilene,  dimethyldodecylamine-N-oxide  and  nitroso- 
diethanolamine.  Three  new  chemicals,  diphenhydramine  hydrochloride, 
cinnamaldehyde  and  furfural  have  recently  been  assigned  by  NCI  to  FCRC 
Bioassay  for  testing.  All  of  the  chemicals  were  from  the  list  approved  by 
the  Chemical  Selection  Working  Group  of  NCI  and  had  the  additional  charac- 
teristics of  relevance  to  one  or  more  areas  of  work  in  the  Chemical  Carcino- 
genesis Program  at  FCRC,  or  was  of  particular  interest  for  broader  reasons 
(as  in  the  case  of  Mirex). 

Chronic  bioassays  of  both  Telone  and  Mirex  are  in  progress.  Telone  has  been 
on  test  for  approximately  23  months  and  Mirex  for  21  months.  Scheduled 
termination  dates  of  the  Telone  and  Mirex  bioassays  are  in  February  1979  and 
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June  1979  respectively.  Final  bioassay  reports  on  both  chemicals  are  sched- 
uled for  early  1980. 

Four  month  dose-finding  studies  have  been  completed  for  cyclohexanone  and 
Randox,  and  preparations  for  chronic  bioassays  of  cyclohexanone  are  currently 
underway. 

Randox  is  being  resubmitted  to  NCI's  Experimental  Design  Committee  because 
the  subchronic  bioassay  v/as  conducted  with  an  impure  formulation  (Randox  -357o 
and  >50  impurities)  and  Randox  per  se  may  be  removed  from  the  commercial 
market. 

Dose-finding  studies  with  styrene  oxide,  benzyl  chloride,  and  methapyrilene 
will  be  completed  by  January  1979.  Preliminary  data  have  already  suggested 
a  MTD  within  the  range  of  the  subchronic  dose  levels,  therefore  the  determina- 
tion of  a  MTD  for  these  chronic  bioassays  should  be  straightforward. 

Chronic  bioassays  by  standard  protocol  of  cyclohexanone,  styrene  oxide, 
benzyl  chloride,  methapyrilene,  and  perhaps  Randox  are  scheduled  to  begin 
in  1979.  These  bioassays  will  continue  for  two  years.  The  subchronic  bio- 
assays for  dimethyl dodecylamine-N-oxide  and  nitrosodiethanolamine  should  be 
completed  in  1979  and  the  chronic  bioassays  initiated  in  late  1979  or  early 
1980. 

Subchronic  bioassays  of  diphenhydramine  hydrochloride,  cinnamaldehyde,  and 
furfural  are  scheduled  to  begin  in  1979. 

Additionally,  pharmacokinetic  studies  with  bioassay  test  chemicals  are  being 
developed.  These  include  gut  absorption,  organ  distribution,  metabolism  and 
metabolic  balance  studies  with  the  test  chemicals.  These  studies  are 
designed  to  help  in  explaining  dose-response  results,  target  organ  phenomenon 
and,  perhaps,  the  relationship  between  chemical  structure  and  carcinogenesis. 

Reports  on  all  21  chemicals  previously  bioassayed  at  FCRC  have  been  submitted 
to  NCI  for  final  approval.  It  is  expected  that  all  reports  will  be  made 
public  in  early  1979. 

Central  Histotechnology:  During  the  remainder  of  the  present  year,  the 
Central  Histotechnology  staff  will  give  support  to  the  Bioassay  Research 
Program  by  assisting  in  the  performance  of  approximately  900  necropsies  on 
animals  presently  on  study  plus  the  production  of  stained  microslides  for 
not  only  the  Bioassay  Program  and  Dr.  Lijinsky's  studies,  but  for  the  rest 
of  the  FCRC  investigators  as  well. 
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Those  project  areas  within  the  Contractor's  FCRC  operations  that  were 
partially  funded  by  DCCP,  NCI  on  a  shared  basis,  and  for  which  major 
findings  are  given  include  the  following: 

Environmental  Control  and  Research:  Research  activities  at  the  FCRC  present 
potential  safety  problems  in  biological,  chemical,  radiological  and  industrial 
activities.  The  Environmental  Control  Section  of  the  Environmental  Control 
and  Research  Laboratory  (ECRL)  is  organized  to  minimize  hazards  to  FCRC 
personnel  and  to  prevent  the  escape  of  potentially  hazardous  materials  from 
the  confines  of  the  laboratory. 

The  biological  safety  program  covers  all  laboratories  where  oncogenic  viruses 
or  other  biological  materials  are  used.  The  primary  safety  barrier  in  han- 
dling biological  materials  is  the  biological  safety  cabinet.  Each  new  cabinet 
and  cabinets  that  had  been  moved  or  repaired  were  tested  and  certified  by 
the  Biological  Safety  Officer.  A  number  of  training  programs  on  the  use  of 
biological  safety  cabinets  were  presented  to  laboratory  personnel  during  the 
year.  An  applied  research  study  was  carried  out  to  develop  a  method  for 
eliminating  formaldehyde  after  decontamination,  especially  in  the  Class  II, 
Type  A  laminar  flow  cabinet  which  exhausts  to  the  room  rather  than  to  the 
outside.  A  small  automobile  catalytic  converter  (platinum  supported  on 
alumina)  was  used  with  a  heat  gun  to  degrade  the  formaldehyde.  This  system 
has  worked  very  well  and  is  now  used  routinely  to  reduce  formaldehyde  con- 
centrations after  decontamination  of  closed  systems. 

The  chemical  safety  program  covers  all  areas  at  the  FCRC  where  hazardous/ 
toxic  chemicals  are  used  or  stored.  A  new  Chemical  Safety  Officer  was  hired 
in  June  1978.  A  large  proportion  of  his  time  and  that  of  his  technician  was 
spent  on  safety  problems  in  the  Chemotherapy  Fermentation  Laboratory.  Hun- 
dreds of  gallons  of  various  organic  solvents  are  used  to  process  materials; 
one  of  the  products,  Daunorubicin,  is  a  suspect  carcinogen.  At  the  present 
time,  the  processing  area  of  the  Fermentation  Plant  is  being  extensively 
modified  to  reduce  exposure  of  operators  to  the  materials  being  processed. 
The  disposal  of  organic  solvents  potentially  contaminated  with  carcinogens 
by  contract  hauling  and  disposal  is  very  expensive  and  has  undesirable  fea- 
tures. Therefore,  an  acceptable  incineration  method  either  at  the  FCRC  or 
at  the  U.  S.  Army,  Fort  Detrick  incinerators  is  being  explored. 

The  radiation  safety  program  controls  hazards  from  materials  and  equipment 
which  emit  ionizing  or  non-ionizing  radiation.  The  45  active  radiological 
programs  at  the  FCRC  require  large  amounts  of  administrative  time.  For 
example,  in  1978,  272  film  badges  were  processed.  1,247  shipments  of  radio- 
active materials  were  received,  hundreds  of  requests  for  radioactive 
materials  were  reviewed  and  approved,  17,671  wipes  were  taken,  and  bioassay 
samples  included  295  urine  samples  and  721  whole  body  or  thyroid  scans. 
Also,  air  samples  are  taken  during  iodination  procedures.  A  computer  pro- 
gram is  being  developed  by  the  Information  System  Department  which  should 
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reduce  the  administrative  time  required  to  process  data  in  the  Radiation 
Control  Program.  Radiation  training  programs  are  offered  six  times  each 
year.  The  training  program  has  been  redesigned  to  reduce  formal  training 
in  nuclear  chemistry  and  to  emphasize  safety  practices  and  procedures  at 
the  FCRC. 

The  personal  injury  prevention  program  covers  all  areas  and  activities  at 
the  FCRC.  Included  as  responsibilities  of  the  Industrial  Safety  Officer  are 
training  programs,  fire  prevention,  approval  for  the  purchase  of  safety  shoes 
and  safety  glasses,  the  issuance  of  appropriate  respiratory  protective 
devices  and  the  monitoring  of  the  52  programs  where  Controlled  Substances 
and  Accountable  Materials  are  used  and  stored.  The  injury  frequency  and 
severity  rates  at  the  FCRC  for  1978  were  slightly  higher  than  for  1977; 
however,  1977  was  an  unusually  favorable  year.  Included  in  the  1978  lost 
time  cases  were  two  hernias  and  two  sprains  -  injuries  which  are  very  dif- 
ficult to  prevent.  It  is  noteworthy  that  the  Maintenance  and  Engineering 
Department,  in  which  the  accident  potential  is  relatively  high  among  the 
more  than  100  employees,  has  operated  for  27  months  without  a  lost  work-day 
accident. 

The  Aerosol  and  Engineering  Evaluation  Group  evaluated  a  number  of  laminar 
flow  biological  safety  cabinets  for  NCI  and  NIH.  Specifications  for  HEPA 
filters  for  biological  applications  are  being  developed  and  methods  and  equip- 
ment for  testing  air  systems  and  filters  are  under  study.  Future  programs 
for  this  group  are  being  developed  since  the  program  for  testing  and  eval- 
uating laminar  flow  cabinets  has  been  transferred  to  the  National  Sanita- 
tion Foundation. 

DCCP  funded  60%  of  this  effort. 

Animal  Production  Area:  While  fulfilling  the  primary  responsibility  of  pro- 
viding healthy  inbred  rodents  for  cancer  research,  the  Animal  Production  Area 
concurrently  retrained  the  technical  staff,  upgraded  and  validated  all  pro- 
duction and  associated  support  facilities,  and  revised  all  operating 
procedures.  Over  235,000  barrier-produced  mice  and  rats  were  issued  to 
investigators  from  Salvaged  and  Interim  Production  Colonies  which  have 
remained  detectably  free  of  common  parasites.  Salmonella,  Mycoplasma,  and 
significant  antibody  titers  to  pathogenic  murine  viruses.  More  than  12,000 
ST2/N  guinea  pigs  were  issued  from  salvaged  colonies  transferred  from  con- 
ventional to  barrier  facilities. 

The  rederivation  and  association  of  pedigree  NIH  mouse  and  rat  strains  was 
largely  completed  assuring  the  replacement  of  Salvaged  and  Interim  Produc- 
tion Colonies  with  genetically  uniform,  isolator-reared  breeder  nuclei. 
Requisite  colony  sizes  were  defined  by  strain  for  both  the  isolator-maintained 
foundation  colonies  and  the  barrier-maintained  production  colonies.  Gnoto- 
biotic  and  Barrier  resources  have  been  deployed  to  ensure  the  timely 
development  of  these  colonies. 
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The  maintenance  and  utilization  of  domesticated  goats,  horses,  and  sheep,  a 
secondary  responsibility,  was  continued  in  a  revised  program  assuring 
improved  herd  management  and  health. 

Logistical  support  of  approved  Animal  Resources  Program  (ARP)  functions 
included  the  upgrading  of  the  ARP  Kennel  Facility  and  the  development  of 
the  ARP  Central  Bedding  and  Feed  Supply  facility. 

DCCP  funded  30%  of  this  effort. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Newly 
organized  programs  that  were  envisioned  in  January  1976  began  to  be  imple- 
mented during  1977  and  by  1978  the  Biological  Carcinogenesis  (formerly  called 
Viral  Oncology)  Program  was  firmly  established.  Increasingly  significant 
experimental  results  from  a  variety  of  investigations  on  host-virus  inter- 
actions, on  potential  interrelationships  among  viruses  and  cell  transforma- 
tional events,  on  biological,  biochemical,  and  serological  characteristics 
of  oncogenic  viruses  and  their  components,  and  on  vaccine  control  have  been 
obtained.  This  has  resulted  in  new  pertinent  basic  and  applied  information, 
providing  new  insights  into  the  elucidation  of  the  relationships  of  viruses 
to  neoplastic  diseases,  to  their  cause,  detection,  prevention  and  control. 
In  addition,  increased  quantities  of  high  quality  viruses  and  viral  reagents, 
much  needed  both  within  FCRC  and  for  outside  investigators  in  support  of  work 
in  virology,  immunology,  molecular  biology  and  genetics  were  made  available. 
Along  with  this,  the  Chemical  Carcinogenesis  Program  was  aimed  toward  the 
integration  of  a  number  of  research  and  testing  efforts  to  assess  the  risk 
of  cancer  in  humans  from  a  variety  of  potential  chemical  carcinogens. 
Although  it  is  likely  that  most  chemicals  are  not  carcinogenic,  including 
many  which  are  closely  related  in  structure  to  compounds  known  to  be  car- 
cinogenic, valuable  results  were  obtained  in  identifying  those  that  are,  and 
in  determining  carcinogenic  potency.  Thus,  of  considerable  significance  were 
studies  on  the  bioassay  of  environmentally  important  chemicals,  development 
and  validation  of  short  term  assays,  and  basic  research  directed  towards 
understanding  mechanisms  of  carcinogenesis.  The  latter  will  point  to  im- 
proved methods  of  detecting  and  identifying  carcinogens  and,  perhaps,  to 
early  diagnosis  and  interruption  or  reversal  of  the  carcinogenic  process, 
together  with  steps  towards  the  identification  of  susceptible  individuals. 

Additionally,  after  an  unfortunate  spread  of  contamination  throughout  the 
animal  breeding  and  two  animal  holding  areas  in  1977,  significant  measures 
to  control  circumstances  leading  to  these  occurrences  have  been  implemented 
during  1978.  This  has  led  to  a  vast  improvement  both  in  the  quality  of 
laboratory  animals  produced  from  breeding  colonies  for  inside  and  outside 
Program  use,  and  in  detering  the  entry  of  contaminating  agents  among  animals 
held  for  experimental  purposes.  Also,  work  supported  by  DCCP  in  the  areas 
of  biohazards  and  environmental  control  continued  to  provide  important 
information  and  guidance  to  FCRC  and  outside  laboratories  on  the  handling  of 
potentially  hazardous  biological  and  chemical  materials. 
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Proposed  Course:  It  is  expected  that  DCCP/FCRC  effort  for  the  coming  contract 
year  will  begin  with  objectives  as  described  above  continuing  to  remain 
essentially  in  effect.  As  intended,  however,  both  the  Biological  and  Chemical 
Carcinogenesis  Programs  were  designed  to  inherently  provide  strong  but  flexible 
scientific  mechanisms  that  allow  continued  opportunity  to  enhance  program 
productivity  and  effectiveness.  Maximal  use  is  made  of  results  of  previous 
efforts  as  a  basis  for  more  advanced  work,  for  rapidly  capitalizing  on  new 
scientific  and  technological  advances,  and  for  seizing  new  initiatives  in 
previously  untried  areas  of  investigation  as  related  to  human  cancer.  One 
illustration  of  this  is  DCCP's  impending  plan  to  explore  and  foster  where 
feasible  genuine  cross-collaboration  of  efforts  between  the  Biological  and 
Carcinogenesis  Programs.  Although  details  of  such  collaborations  have  yet 
to  be  fully  determined,  scientific  cooperation  among  at  least  portions  of 
these  respective  program  endeavors  should  produce  a  unique  blending  of  program 
interests  and  objectives,  and  provide  significant  infusions  of  scientific 
expertise.  This  will,  in  turn,  undoubtedly  open  new  research  vistas  for 
exploration,  portending  the  attainment  of  program  accomplishment  of  great 
importance  in  the  elucidation  of  problems  concerned  with  cause  and  prevention 
of  human  cancer. 

Date  Contract  Initiated:  September  26,  1977 

Current  Annual  Level : 

DCCP/FCRC  (full  support)       $13,062,641 
Other*  (partial  support)  825,334 

ISA**  1,178.768 

Total  $15,066,743 

*Includes  DCCP  shared  funding  for  Environmental  Control  and  Animal  Breeding. 

**Represents  DCCP  portion  of  Contract  NOl-CO-75380  Interdepartmental 
Support  Agreement  with  U.S.  Army. 
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SUMMARY  REPORT 
SCIENTIFIC  COORDINATOR  FOR  ENVIRONMENTAL  CANCER 
October  1,  1978  through  September  30,  1979 


Mission 


Under  the  administrative  direction  of  the  Director  of  the  Division  of  Cancer 
Cause  and  Prevention  this  group  serves  as  a  focal  point  for  development  of 
program  interests  and  collaborative  efforts  in  environmental  cancer.  Overall, 
this  involves  working  with  federal  and  state  agencies,  industrial  and  academic 
institutions,  trade  unions,  and  consumer  groups.  These  coordinated  efforts 
fulfill  one  of  the  essential  functions  prescribed  in  the  National  Cancer  Act. 

Conceptually,  this  office  has  taken  a  holistic  approach  to  the  assessment  of 
stress  from  multiple  environmental  pollutants,  partly  through  the  collabora- 
tive program  between  NCI  and  EPA.  In  addition,  the  office  represents  NCI 
through  presentations  at  meetings,  support  of  workshops  and  symposia,  and 
publication  of  annals. 

The  activities  of  the  Interagency  Collaborative  Group  on  Environmental  Carcino- 
genesis, now  in  its  sixth  year,  are  directed  and  logistically  supported  by 
this  office.  This  group  serves  as  an  interagency  catalyst  for  program 
initiatives  and  as  a  forum  for  exchange  of  information  for  scientists  from 
numerous  agencies.  The  Clearinghouse  on  Environmental  Carcinogens  has  also 
extended  the  mission  and  added  to  the  functions  of  this  office,  specifically 
in  interagency  and  industrial  activities  related  to  the  carcinogen  testing 
program. 

Organizational  Changes 

No  major  organizational  changes  occurred  during  this  period  other  than  the 
loss  of  an  expert  who  was  functioning  in  Clearinghouse  Activities  and  support 
of  the  National  Cancer  Advisory  Board  Subcommittee  on  Environmental  Carcino- 
genesis . 

Other  Assigned  Functions 

Operational  support  to  the  Chemical  Selection  Working  Group  (CSWG)  of  NCI 
and  the  Chemical  Selection  Subgroup  of  the  Clearinghouse  on  Environmental 
Carcinogens  has  been  furnished  through  contractual  and  staff  support.  The 
office  also  supports  a  Chemical  Selection  Planning  Group  which  meets  prior 
to  CSWG  for  planning  agendas  and  prior  screening  of  chemicals. 

This  office  is  also  involved  in  a  number  of  information  contracts,  collabora- 
tive programs,  and  interagency  agreements  with  such  organizations  as  the 
Stanford  Research  Institute,  the  International  Agency  for  Research  on  Cancer, 
the  Franklin  Institute,  the  Cold  Spring  Harbor  Laboratory,  the  Department  of 
Energy,  the  Mitre  Corporation,  the  Environmental  Protection  Agency,  the 
National  Institute  of  Occupational  Safety  and  Health,  and  the  Center  for 
Disease  Control . 
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Accomplishments 

Interagency  Collaboration:  One  mechanism  for  collaboration  is  through  ICGEC 
(Interagency  Collaborative  Group  on  Environmental  Carcinogenesis)  which  meets 
at  frequencies  of  5-8  weeks.  During  the  past  year,  interagency  representatives 
discussed  trace  elements  and  dose  studies,  color  additives,  neoplasms  in 
fish  and  shellfish,  definitive  dose  response  studies  on  vinyl  chloride,  and 
carcinogenicity  of  herbicides.  In  addition,  the  IGEC  presently  uses  a  task 
group,  which  derives  support  from  the  NCI/EPA  collaborative  program,  to  relate 
to  the  National  Data  Base  on  Body  Burden  of  Toxic  Chemicals  Including  Carcino- 
gens. 

Through  the  contract  project  with  lARC,  the  Office  has  participated  in  the 
preparation  of  four  meetings  and  three  volumes  of  monographs  in  the  past^ar. 
The  office  staff  also  participates  in  an  interagency  committee  relating  to 
Environmental  Cancer,  Heart,  and  Lung  Disease,  whose  function  includes  delin- 
eation of  exposures  and  agents  involved  in  the  etiology  of  these  diseases. 

Workshops/Collaborative  Meetings  and  Scientific  Meetings:  The  Office  receives 
a  considerable  volume  of  requests  for  presentation  of  papers  at  scientific 
meetings,  preparation  of  publications,  etc.  During  the  past  year,  staff 
members  participated  in  seven  workshops/collaborative  meetings  and  six 
scientific  meetings,  and  prepared  seven  position  papers. 

Interfacing  with  Trade  Association,  Industries  and  Trade  Unions:  This  office 
has  continued  to  be  responsive  to  requests  from  industry  and  the  trade  assoc- 
iations for  guidance  and  assistance  in  animal  model  selection,  protocol  design 
and  development,  and  exchange  of  data  and  information.  In  addition  to  the  29 
trade  associations  listed  in  last  year's  report,  eight  other  associations  - 
whose  concerns  range  from  paper  and  pulp  to  furniture  manufacturing  to  meat 
processing  -  have  been  in  contract  with  this  office  for  various  information 
needs . 

With  the  aim  of  eliminating  costly  duplication  and  the  use  of  limited,  valuable 
resources,  we  have  attempted  to  establish  international  cooperation  in  the 
area  of  chemical  testing.  Focal  points  have  been  identified  in  the  German, 
Dutch,  English  and  Norwegian  industrial  communities,  and  industrial  communities 
in  Sweden,  Denmark  and  Canada.  Representatives  of  these  communities  are 
routinely  supplied  with  the  list  of  chemicals  on,  or  projected  for,  test  in 
the  carcinogenesis  testing  program  as  well  as  the  pre-publication  technical 
reports. 

Special  Work  on  Food  Contaminants  and  Air  Pollutants  Relevant  to  Carcinogen- 
icity: A  detailed  study  of  the  carcinogenicity  of  air  pollutants  is  under 
contract  with  SRI,  International.  A  list  of  about  700  selected  organic  air 
pollutants  identified  by  the  EPA  Pollutant  Strategies  Branch  is  under  review. 
Work  is  continuing  on  the  evaluation  of  the  carcinogenicity  of  air  pollutants 
based  on  data  reviewed  previously  for  those  chemicals  as  part  of  the  NCI/SRI 
study  of  water  pollutants.  The  results  of  this  study  will  form  the  basis  for 
the  resource  of  information  on  air  pollutants  in  the  Office. 


A  contract  has  been  let  with  the  Franklin  Research  Center  to  describe  tumori- 
genic  components  in  food.  FRC  will  survey  the  literature  for  the  last  15 
years  to  locate  and  collate  all  references  on  the  detection  and/or  identifica- 
tion of  carcinogenic  substances  in  food.  Major  exposure  sources,  use  patterns 
and  human  exposure  data  will  be  given  for  each  substance  identified  above. 
Animal  and  human  data  will  be  reviewed  for  possible  carcinogenicity,  mutagen- 
icity and  tumorigenicity  with  the  same  guidelines  and  criteria  used  by  SRI  in 
the  above  study.  Finally,  the  data  will  be  examined  for  a  structure-activity 
assessment.  This  project  will  contribute  to  a  resource  of  information  on  food 
contaminants. 

Committees  and  Subcommittees:  Members  of  the  Office  serve  in  various  capacities 
on  a  number  of  committees,  subcommittees,  and  working  groups,  including  Task 
Group,  EPA/DHEW  on  Environmental  Cancer,  Heart  and  Lung  Disease;  EPA  Inter- 
agency Regulatory  Liaison  Group  -  Cadmium  Working  Group;  EPA  Research  Relating 
to  Ozone  Protection  Interagency  Coordinating  Committee;  Subcommittee  on  Strat- 
ospheric Pollution  of  the  Committee  on  International  Environmental  Affairs 
(Department  of  State);  CEQ  Environmental  Data  and  Monitoring  Work  Groups,  Water 
and  Data  Monitoring;  Interagency  Collaborative  Group  on  Environmental  Carcino- 
genesis; Chemical  Selection  Working  Group;  Ad  Hoc  Committee  on  Volatile  Com- 
pounds in  Irradiated  Beef  -  FASEB;  Toxicology  Information  Subcommittee  Task 
Group  for  the  Laboratory  Animal  Data  Bank;  Committee  on  Food  Irradiation, 
General  Committee  on  DOD  Food  Program;  Interagency  Working  Group  on  Nitrite 
Research;  Committee  for  the  PL-480  Project  for  International  Symposium  and 
Workshop  on  Mycotoxins;  and  the  Steering  Committee  for  Water  Chlorination : 
Environmental  Impact  and  Health  Effects. 

Lectures  and  Publications:  Members  of  the  staff  have  delivered  lectures  to 
17  professional  and  public  organizations  during  the  year.  In  addition,  the 
following  papers  were  published: 

Kraybill,  H.D.:  Biological  Intermediates  as  Research  Probes  in  Carcinogenesis 
Methodology.  In_  Deichmann,  W.3.  (Ed.):  Toxicology  and  Occupational  Medicine: 
Developments  in  Toxicology  and  Environmental  Science,  Vol.  4,  Elsevier/North- 
Holland,  New  York,  pp.  51-71 . 

A  Rational  Evaluation  of  Pesticidal  vs.  Mutagenic/Carcinogenic  Action.  Pro- 
ceedings of  the  27th  Meeting  of  the  Interagency  Collaborative  Group  on 
Environmental  Carcinogenesis.  (Eds.,  Kraybill,  Hart  and  DeSerres),  Government 
Printing  Office,  Washington,  D.C. 

Munn,  J.I.:  Environmental  Dietary  Tumorigens  and  Safety.  Presented  at  the 
the  Seminar  on  Cancer  and  Environmental  Polution,  Brazilia,  Brazil,  January, 
1979.  (In  press.) 

Munn,  J.I.:  Appraisal  of  Concepts  in  Assessment  of  Environmental  Carcinogens. 
Presented  at  the  Seventh  International  Congress  of  Pharmacology,  Paris,  July, 
1978.  (Abstract  in  press.) 

Munn,  J.I.:  The  Carcinogenicity  of  Some. Air  Pollutants.  Published  by  the 
Air  Pollution  Control  Association,  June  25-30,  1978,  Houston,  Texas. 
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Munn,   J.I.:     Environmental    Contaminants  as  Carcinogens.     Association  of  Food 
and  Drug  Officials  Quarterly  Bulletin,   January,   1978,   Vol.   43,  No.   1. 

Highlights 

In  the  environmental    cancer  area,  in  our  view,  one  of  the  significant  develop- 
ments  is   the  finding  that  the  fish  as  an  experimental   model    corresponds  to 
the  rodent  in  responding  to  carcinogens.     The  mullet,   for  example,  metabolizes 
benzo(a)pyrene,  a  carcinogen,   the  same  as   the  rat,   the  enzyme  systems   involved 
are  similar  and  the  target  site  if  identical.     Not  only  is  the  fish  a  more 
economical   model    for  bioassay,  both   from  the  standpoint  of  money  and  facilities 
required,   but,   in  addition,   it  is  a  more  meaningful   monitor  to  test  for  carcin- 
ogenic activity  with  regard  to  water  pollutants  since  it  is  continuously 
exposed.     This  work  at  Gulf  Breeze  Research  Laboratory  in   Florida  is  jointly 
supported  by  NCI/EPA. 

Our  collaborative  work  with  the  Department  of  Energy  in  the  area  of  water 
pollutants  has   been  most  fruitful   and  we  look  forward  to  publication  of  a 
state  of  the  art  report  on  carcinogenic  water  biorefractories   (monitoring, 
surveillance,   exposures,  experimental   studies  and  epidemiological   studies  over- 
view).    The  joint  efforts  with  EPA  have  been  most  effective  in  furthering  our 
mission. 

We  were  able  to  compile  all    lists  on  carcinogens   into  a   "Compendium  on 
Environmental    Carcinogens."     This  reflects   efforts  in  the  past  of  other 
agencies  as  well   as  lists  we  compiled  for  NCI.     We  feel    that  we  have  pioneered 
in  this  effort  as  reflected  in  the  major  initiative  we  took  this  year.     We 
realized  that  this   initiative  we  took  was   timely  in  that  it  was   responsive  to 
a  task  imposed  on  DHEW  by  Congress   to  submit  an  annual    list  of  carcinogens. 

Considering  the  complexities   that  often  accompany  the   "letting"  of  contracts 
and  interagency  agreements,  we  are  pleased  to  have  gotten  into   full   swing 
the  25  collaborative  projects   funded  jointly  by  NCI/EPA. 

In  at  least  three  instances   (1  ,3-butadiene,  ethylene  oxide,  and  formaldehyde) 
the  Carcinogenesis  Testing  Program  has  been  alerted  to  the  satisfactory 
progression  of  tests   by  the  private  industrial    sector.     This  affords  the 
Program  the  flexibility  of  discontinuing  or  modifying  its   plans  for  testing 
the  same  compounds  with  a  projected  savings  of  close  to  one  million  dollars. 

The  acquisition  of  additional   major  duties   has   been  evident  in  this  period. 
The  staff  now  acts  as   the  coordination  focus   for  the  "pass   through"   funds 
to  NIOSH  of  up  to   $4  million  each   fiscal   year.     This  entails  establishing 
and  directing  a  mutually  satisfactory  award  review  mechanism  as  well   as  an 
in  depth  monitorship  by  NCI   staff  of  some  50  ongoing  and  separate  projects. 

The  staff  of  this  office  have  also  been  given  project  officer  responsibility 
for  the  Michigan   PBB   prospective  epidemiological    study  which   is   funded   in   the 
greater  part  by  this   Division.     In  addition,   they  have  been  appointed  to 
project  direction   for  the  Laboratory  Animal    Data  Bank,  another  major  funding 
effort  by  the  OD,    DCCP. 
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FRANKLIN  INSTITUTE  RESEARCH  LABORATORIES  (NOl-CP-75960) 

Title:  Survey  of  Compounds  Which  Have  Been  Tested  For  Carcinogenicity,  1978 
Supplement 

Contractor's  Project  Director:  Dr.  Bruce  Kleinstein 

Project  Officer  (NCI):  Dr.  H.  F.  Kraybill 

Objectives:  This  project  provides  a  resource  for  preparation  of  PHS-149,  Survey 
of  Compounds  for  Carcinogenicity  for  the  Year  1978  -  literature  survey. 

Major  Findings:  There  was  a  lapse  from  1973-1978  in  preparation  of  this 
reference  source  used  nationally  and  internationally.  The  publication  will  be 
available  in  fall  of  1979  and  distribution  will  be  made  for  program  managers  as 
a  ready  reference  source. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  This  project 
will  provide  the  information  resource  for  staff  at  NCI,  academia  and  other 
research  organizations  setting  forth  data  gleaned  from  the  1978  worldwide 
literature  on  bioassay  results  on  chemicals  tested  in  animals  for  carcino- 
genicity. The  report  will  be  a  standard  reference  source  for  those  responding 
to  all  types  of  inquiries  and  for  those  engaged  in  testing  programs. 

Proposed  Course:  The  contractor  will  continue  in  completion  of  task  assigned  in 
1978  and  upon  completion  of  task  will  be  evaluated  to  ascertain  continuance  for 
1973-78  literature  search  and  forward  survey  for  1979. 

Date  Contract  Initiated:  September  30,  1978 

Current  Annual  Level:  $110,010 

STANFORD  RESEARCH  INSTITUTE,  INTERNATIONAL  (NOl-CP-33285) 

Title:  A  Research  Program  to  Acquire  and  Analyze  Information  on  Chemicals  That 
Impact  on  Man  and  His  Environment 

Contractor's  Project  Director(s):  Dr.  Tucker  Helmes,  Ms.  Mary  Doeltz 

Project  Officer  (NCI):  Dr.  H.  F.  Kraybill 

Objectives:  This  project  is  an  important  information  and  data  resource.  The 
project  has  six  objectives  as  follows:  l)Support  to  the  Chemical  Selection 
Working  Group;  2)  Support  to  International  Agency  for  Research  on  Cancer;  3) 
Updating  and  expanding  the  MARK  II  Data  Base;  4)  Data  Processing  Services  and 
Support;  5)  Overall  Support  to  Carcinogenesis  Research  Program;  6)  Provide 
support  to  National  Library  of  Medicine  with  Toxicology  Data  Bank  (add-on 
feature). 
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Major  Findings:  This  project  is  in  its  sixth  year  of  operation.  It  has  been  an 
invaluable  information  and  data  resource  for  not  only  NCI  but  many  other  federal 
agencies  and,  of  course,  the  lARC  in  Lyon,  France.  Because  of  SRI's  unique  data 
base  on  production  and  exposure  of  some  30,000  industrial  chemicals  it  has 
facilitated  the  systematic  selection  of  chemicals  for  research  and  testing  in 
chemical  carcinogenesis.  The  International  Agency  for  Research  on  Cancer  has 
depended  on  SRI  for  certain  portions  of  their  monographs  on  Evaluation  of 
Carcinogenicity  of  Chemicals.  SRI  project  has  developed  guidelines  for  opera- 
tion of  CSWG  and  CEC-CSSG  insofar  as  selection  of  chemicals  resorting  to  class 
studies  (use  and  structural)  and  random  selections.  Position  papers  have  been 
most  useful  and  significant  in  helping  NCI  (DCCP)  publish  a  report  on  carcino- 
gens in  water  and  provide  such  resource  data  to  regulatory  agencies  through  NCI. 

Proposed  Course:  While  the  project  effectively  terminated  in  April  1979,  an 
extension  was  necessary  from  May  1,  1979  to  September  30,  1979  to  continue 
technical  support  to  NCI  so  that  we  could  achieve  recompetition  for  contract  to 
provide  this  resource.  The  recompetition  has  revealed  that  SRI  has  been  the 
successful  bidder  for  another  five  year  period.  More  emphasis  will  be  given  to 
position  papers,  special  information  research  projects  in  support  of  the  work  of 
the  Office  of  Scientific  Coordinator  for  Environmental  Cancer. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  This  project 
has  been  a  most  significant  resource  to  research  staff  and  program  staff  with 
respect  to  management  of  program  in  the  area  of  environmental  cancer,  carcino- 
genesis projects  and  testing  program  relevant  to  mechanisms  for  selection  of 
chemicals.  The  dossiers  and/or  summary  sheets  prepared  under  this  project  have 
been  useful  to  NCI,  NIEHS,  FDA,  NIOSH,  CPSC,  and  OSHA  as  authorative  reference 
documents  on  chemicals  based  on  a  repository  of  30,000  chemicals.  Without  this 
resource  the  NCI  program  in  environmental  carcinogenesis  would  be  severely 
compromised  and  some  national  program  goals  would  not  be  achievable. 

Date  Contract  Initiated:  May  1 ,  1973 

Current  Annual  Level:  Per  annum  support  fiscal  1979  -  $860,000 

DEPARTMENT  OF  ENERGY  (Environmental  Programs,  Division  of  Biomedical  and 
Environmental  Research,  Subcontractor  -  Mitre  Corporation)  (YOl-CP-80202) 

Title:  Study  of  the  Human  Health  Significance  of  the  Potentially  Carcinogenic 
Energy  Related  Organic  and  Inorganic  Contaminants  in  Water 

Contractor's  Project  Officer  (Mitre):  Ms.  Judith  Hushon 

Project  Officers  (NCI):  Dr.  H.  F.  Kraybill 

Project  Officer  (DOE):  Dr.  Helen  McCammon 

Objective:  To  develop  a  state  of  the.  art  report  on  bioassay,  monitoring, 
identification,  and  classification  of  energy  and  environmental  chemicals  that 
are  carcinogens  and  mutagens,  and  delineation  of  an  evaluation  of  epidemiolo- 
gical studies  that  relate  such  aquatic  contaminants  to  adverse  effects  in 
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aquatic  and  mammalian  species,  including  carcinogenic  effects  from  such  expo- 
sures to  water  contaminants. 

Major  Findings:  This  project,  still  not  completed,  has  delineated  all  the 
bioassays  used  in  various  animal  models,  provided  a  description  of  all 
monitoring  systems  in  all  federal  agencies,  a  description  and  cataloguing  of 
over  2,300  chemicals  in  raw  water  and  specific  listing  of  carcinogens  and 
mutagens  in  drinking  water  and  an  indepth  evaluation  of  the  dozen  or  more 
epidemiological  studies  on  populations  exposed  to  these  contaminants. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  prelimi- 
nary  reports  made  available  through  a  briefing  session  in  July  1979  indicates 
that  this  comprehensive  survey  will  provide  a  very  significant  report  (probably 
3  volumes)  which  puts  in  perspective  for  the  biomedical  community  and  specifi- 
cally government  agencies,  including  DOE  and  NCI,  a  clear  picture  of  the  impact 
of  these  contaminants  on  environmental  health  including  cancer. 

Proposed  Course:  This  project  was  designed  for  a  one-year  survey  to  achieve 
this  mission.  In  view  of  the  expanded  national  program  on  energy  technologies, 
consideration  will  be  given  to  continuance  of  this  effort  into  areas  where  there 
are  voids  in  information  and  data. 

Date  Contract  Initiated:  March  30,  1978. 

Current  Annual  Level:  $150,000 

DEPARTMENT  OF  ENERGY  (Subcontractor  -  Associated  Universities.  Brookhaven 
National  Laboratory)  (Y01-CP-902"02T 

Title:  To  Establish  an  Office  to  Coordinate  Information  and  Technological 
Transfer  in  Environmental  Mutagenesis  and  Carcinogenesis. 

Contractor's  Project  Officer:  Dr.  Alexander  Hollaender 

Project  Offficer  (NCI):  Dr.  H.  F.  Kraybill 

Objective:  The  National  Cancer  Institute  in  collaboration  with  EPA,  NIEHS  and 
DOE  will  support  training  centers  for  instruction  of  national  and  international 
scientists  through  leadership  of  Dr.  Hollaender  on  procedures  and  information 
and  data  bases  in  the  area  oi^  mutagenesis  and  carcinogenesis. 

Major  Findings:  Several  workshops  have  been  held  to  provide  such  orientation  at 
several  academic  institutions  in  this  country  and  abroad.  In  providing  sorely 
needed  skills  for  the  laboratory  worker  the  project  has  achieved  a  cadre  of 
trained  experts  which  can  interpret  genetic/toxicology  tests  which  is  important 
in  assessment  of  health  aspects  and  impact  of  mutagens  and  carcinogens. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  Training  is 
an  integral  part  of  providing  properly  qualified  scientific  investigators  who 
have  the  required  skills  as  laboratory  workers.  Additionally,  it  provides  a 
cadre  of  future  program  managers  and  science  administrators  who  are  capable  of 
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making  biomedical  evaluations  and  decisions  requisite  in  research  programs  of 
the  scientific  community  at  large  as  well  as  NCI. 

Proposed  Course:  This  training  effort  is  expected  on  a  collaborative  basis  with 
other  agencies  to  extend  from  1979  through  1981  at  which  time  an  evaluation  will 
be  made  as  to  the  success  of  this  program. 

Date  Contract  Initiated:  April  1,  1979 

Current  Annual  Level:  $67,990 

U.  S.  ENVIRONMENTAL  PROTECTION  AGENCY  (Office  of  Toxic  Substances  and  Office  of 
Research  and  Development)  (Y01-CP-80205) 

Title:  Interagency  Agreement  for  Performance  of  Collaborative  Studies  in  Area 
of  Environmental  Cancer,  NCI/EPA 

Contractor's  Coordinators  or  Project  Directors:  (NCI)  Dr.  H.  F.  Kraybill  - 
(EPA)  Drs.  Carl  Morris,  OTS  and  George  Simon,  ORD 

Objective:  In  response  to  request  from  the  Congress  and  OMP,  NCI  entered  into  a 
collaborative  arrangement  with  EPA  to  conduct  experimental  and  epidemiological 
studies  in  the  area  of  environmental  cancer.  This  program  initiated  one  year 
ago  has  now  matured  into  28  projects  where  NCI  staff  and  EPA  staff  serve  as 
project  and  coproject  officers  on  studies  dealing  with  environmental  exposures 
and  relevance  to  cancer  (see  attached  table  of  projects). 

Major  Findings:  While  these  projects  are  just  getting  underway  there  have  been 
some  developments  that  are  most  significant.  For  example,  one  project  has  shown 
that  the  fish  mullet  responds  to  and  metabolizes  BAP  (benzo(a)pyrene)  similarly 
to  the  rodent.  Thus,  the  fish  can  be  an  animal  model  which  can  be  used  in  large 
populations  to  monitor  water  for  carcinogenic  risk.  In  another  project  dealing 
with  body  burden  an  inventory  on  organic  and  inorganic  carcinogenic  contami- 
nants in  people  (liver,  kidney,  blood,  etc.)  have  been  identified. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  This 
collaborative  program  has  achieved  greater  cognizance  on  part  of  NCI  on  real 
problems  of  environmental  exposures.  These  projects  are  oriented  toward 
problems  dealing  with  exposures  to  water  contaminants,  air  pollutants, 
chemicals  on  which  ultimate  standards  are  developed  to  protect  the  public.  Some 
penetrating  studies  on  such  carcinogens  as  chloroform,  aromatic  dyes,  asbestos, 
UV  radiation  are  practical  concerns  that  are  being  addressed.  The  work  per- 
formed is  most  responsive  to  public  health  needs.  The  collaborative  program  is 
being  followed  with  much  interest  by  the  Congress. 

Proposed  Course:  Many  of  the  projects  are  planned  for  3  to  5  years  which  should 
provide  an  important  data  base  and  information  useful  to  NCI  and  EPA.  More 
experimental  studies  will  be  introduced  as  companion  projects  to  the  epidemio- 
logical projects.  The  funding  will  be  maintained  at  current  level  with  an  equal 
split  of  funds  between  NCI  and  EPA. 

Date  Contract  Initiated:  June  22,  1978 

Current  Annual  Level :  $4  million 
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INTERNATIONAL  AGENCY  FOR  RESEARCH  ON  CANCER  (N01-CP-45608) 

Title:  Evaluation  of  Carcinogenic  Risk  of  Chemicals  to  Man 

Contractor's  Project  Director:  Dr.  John  Higginson 

Project  Officer  (NCI):  Dr.  H.  F.  Kraybill 

Objective:  The  lARC  prepares  monographs  on  environmental  chemicals  relevant  to 
evaluation  of  carcinogenic  risk  of  chemicals  to  man.  Implementation  of  the  lARC 
Monograph  program  involves  three  steps:  1)  the  collection  of  data  relevant  to 
the  assessment  of  the  carcinogenic  risk  of  chemicals  to  which  humans  are 
exposed;  2)  the  critical  analysis  and  evaluation  of  these  data  by  international 
working  groups  of  experts  in  chemical  carcinogenesis  and  related  disciplines; 
and  3)  the  publication  and  dissemination  of  these  data  as  lARC  Monographs.  NCI 
receives  aproximately  200  copies  for  distribution  to  NCI  staff  and  other 
interested  program  staff  of  28  federal  agencies. 

Major  Findings:  The  lARC  Monographs,  now  totaling  22  volumes,  have  become  an 
authoritative  international  reference  source.  These  lucid  and  concise  reports 
provide  a  ready  reference  on  evaluation  of  carcinogenicity  and  risk  of  important 
chemicals  through  an  appraisement  of  animal  and  human  data. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  As  an  infor- 
mation and  data  resource,  the  lARC  Monographs  have  become  an  indispensable 
authoritative  reference  to  provide  an  instantaneous  judgement  as  to  the 
appraisement  of  carcinogenicity  of  a  wide  spectrum  of  chemicals  both  by 
structure  and  use  class.  Without  this  reference  source,  progress  of  NCI  and 
federal  regulatory  programs  in  the  USA  would  be  severely  handicapped. 

Proposed  Course:  This  contractor  will  continue  as  in  past  years  to  have  3-4 

advisory  committee  meetings,  or  workshops,  per  year  to  evaluate  the  literature 

and  give  guidance  to  lARC  staff  in  preparing  and  editing  material  for  the 
monographs. 

Date  Contract  Initiated:  May  15,  1974 

Current  Annual  Level:  $354,981 

BATTELLE  MEMORIAL  INSTITUTE  (LM5-4747) 

Title:  Development  and  Implementation  of  Laboratory  Animal  Data  Base 

Contractor's  Project  Director:  Mr.  Richard  C.  Simon 

Project  Officer  (NCI):  Dr.  Thomas  P.  Cameron 

Objective:  This  activity  is  designed  to  provide  to  the  biomedical  research 
community  a  major  tool  to  lessen  the  cost  of  animal  studies,  minimize  the 
numbers  of  animals  utilized,  and  yet  increase  the  validity  of  these  experiments. 
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Major  Findings:  A  computerized,  on-line  interactive  bank  of  control  animal, 
base-line  data  has  been  refined  through  a  series  of  reprogrammings  until  it  now 
is  adaptable  to  the  needs  of  both  the  neophyte  researcher  as  well  as  those 
highly  experienced  in  searching  computer  banks.  The  present  capacity  is  some 
300,000  individual  observations  on  27,000  animals. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  This  system 
will  allow  researchers  to  more  effectively  plan  and  evaluate  their  studies. 
Considerable  savings  will  result  in  animals,  funds,  equipment,  space  and  people 
with  a  concurrent  increase  in  scientific  validity.  Species  and  strains,  e.g., 
non-human  primates,  can  be  studied  whose  limited  availability  would  otherwise 
make  it  impractical  to  consider  them  as  research  subjects. 

Proposed  Course:  Computer  programs  will  be  modified  and  added  to  as  experience 
dictates  especially  in  the  areas  of  statistics  and  pathology  retrieval.  The 
major  effort  will  be  the  acquistion,  validating  and  processing  into  the  bank  of 
large  amounts  of  biological  information.  This  bank  enhancement,  and  the 
emminent  public  utilization  of  the  system,  are  the  immediate  goals  and  will  be 
the  reward  of  three  arduous  years  of  preparation. 

Date  Contract  Initiated:  June  30,  1975 

Current  Annual  Level:  $237,000  (NCI's  support) 

CENTER  FOR  DISEASE  CONTROL  (YOl-CP-60215) 

Title:  Human  Health  Consequences  of  Polybrominated  Biphenyls  (PBBs)  Contamina- 
tion of  Farms  in  Michigan 

Contractor's  Project  Director:  Dr.  Clark  W.  Heath,  Jr. 

Project  Officer  (NCI):  Dr.  Thomas  P.  Cameron 

Objective:  As  a  consequence  of  the  distribution  of  animal  feeds  contaminated 
with  PBB,  the  inhabitants  of  at  least  412  Michigan  farms  as  well  as  a  wide 
surrounding  belt  of  consumers,  were  accidently  exposed  to  that  potentially 
threatening  compound.  This  activity  defines  and  recruits  large  cohorts  of 
individuals  (of  several  degrees  of  exposure)  and  will  engage  in  a  long-term 
follow-up  primarily  with  respect  to  the  incidence  of  cancer. 

Major  Findings:  The  major  effort  to  date  has  been  the  development  of  cohorts. 
Blood  samples  were  taken  from  all  PBB  exposed  individuals  and  then  were  care- 
fully analyzed  for  this  compound  as  well  as  polychlorinated  biphenyls  (PCBs) 
which  is  of  equal  interest  scientifically  and  which  provides  gratuitous  infor- 
mation. Special  high  risk  groups  have  been  identified  (high  blood  level  indivi- 
duals, children  born  during  or  after  the  incident)  that  will  be  monitored 
closely.  It  has  been  determined  that  little  or  no  immediate  or  acute  effects  on 
the  subject  population  have  occurred. 
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Significance  to  Biomedical  Research  and  Program  of  the  Instiute:  This  is  a 
unique  situation  in  which  a  large  group  of  people  had  a  known  exposure  to  a 
potential  carcinogen  under  sharply  defined  circumstances  of  geography  and  time. 
Unfortunate  subsequent  rises  in  cancer  incidence,  if  they  occur,  can  thus  be 
charted  in  this  prospective  study  and  correlated  with  modes  and  amount  of 
exposure.  Major  scientific  observations  on  this  particular  compound  and 
structurally  alied  compounds  can  be  developed. 

Proposed  Course:  Cohorts  having  been  defined  and  recruited,  the  major  effort 
for  the  foreseeable  future  is  to  maintain  their  integrity  for  the  long-term 
determnations.  In  addition  to  this  activity,  another  round  of  blood  sampling 
will  be  completed  (approximately  one-half)  and  analyzed.  Deaths,  illnesses, 
pregnancies,  etc.,  will  be  given  special  attention.  There  will  be  a  scaling 
down  of  effort  -  approximately  25  percent  -  because  of  the  completion  of  major 
tasks.  Further  reductions  should  ensue  in  subsequent  years  as  the  whole 
function  settles  in  a  long-term  observation. 

Date  Contract  Initiated:  April  8,  1976 

Current  Annual  Level:  $251,345 

NATIONAL  INSTITUTE  OF  OCCUPATIONAL  SAFETY  AND  HEALTH  (YOl-CP-60505) 

Title:  Conduct  of  Research  on  Occupational  Carcinogenesis 

Contractor's  Project  Director:  Dr.  Kenneth  Bridbord 

Project  Officer  (NCI):  Dr.  Thomas  P.  Cameron 

Objective:  This  agreement  was  originated  as  a  Congressional ly  mandated  effort 
to  integrate  and  thereby  enhance  the  activities  of  both  the  National  Cancer 
Institute  and  the  National  Institute  for  Occupational  Safety  and  Health  in 
investigating  chemical  related  occupational  cancer. 

Major  Findings:  To  date,  some  66  distinct  projects  have  been  initiated,  of 
which  approximately  50  are  in  progress.  Final  reports  are  in  preparation  on  15 
projects  that  have  either  been  completed  or  that  have  been  terminated  as  a 
result  of  feasibility  studies. 

Significance  to  Biomedical  Research  and  Program  of  the  Institute:  The  merging 
of  the  unique  capabilities  of  each  organization  into  a  concerted  investigation 
of  a  variety  of  industrial  situations  promises  an  acceleration  of  the  response 
to  the  question  of  the  quantification  of  occupational ly-caused  cancer.  In  that 
quest,  answers  to  the  many  questions  concerning  acute  toxicity,  safe  ambient 
levels,  etc.,  which  are  more  germane  to  the  NIOSH  mission,  wil  accrue.  NIOSH 
contributes  the  capability  of  freely  entering  industrial  operations  as  well  as 
considerable  experience  in  surveying  potentially  dangerous  situations  therein. 
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Proposed  Course:  The  on-going  projects  shall  be  continued  as  dictated  by  their 
objectives  and  workscopes.  New  projects  shall  be  begun  as  a  result  of  initia- 
tion by  the  staff  of  either  organization,  technical  review  within  the  NIOSH 
procedures,  and  a  determination  of  relevance  to  the  overall  NCI  mission  by  its 
staff  members.  Obligation  of  funds  by  the  NCI  for  any  one  fiscal  year  shall  in 
no  case  exceed  the  sum  of  four  million  dollars. 

Date  Contract  Initiated:  September  23,  1974 

Current  Annual  Level:  $4  million 
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SUMMARY  REPORT 
CLEARINGHOUSE  ON  ENVIRONMENTAL  CARCINOGENS 
October  1,  1978  -  September  30,  1979 

The  Clearinghouse  on  Environmental  Carcinogens  is  a  federally  chartered 
advisory  committee.  Its  primary  purpose  is  to  advise  the  Director  of  the 
National  Cancer  Institute  on  matters  related  to  the  Institute's  bioassay 
program  to  identify  and  evaluate  environmental  carcinogens  to  which  humans 
may  be  exposed.  It  also  advises  on  program  structure,  direction,  prior- 
ities, resources,  and  other  areas  deemed  appropriate. 

The  Clearinghouse  was  established  to  meet  a  number  of  needs.  One  was  to 
obtain  greater  public  input,  particularly  by  representatives  from  the 
major  communities  concerned  with  public  health,  on  issues  relevant  to 
environmental  carcinogenesis.  Another  was  to  broaden  the  scientific  and 
technical  base  of  experts  participating  in  discussions  on  issues  related 
to  the  bioassay  program.  The  Clearinghouse  is  thus  composed  of  a  balanced 
coalition  of  experts  from  the  major  communities  concerned  with  the  environ- 
mental causes  of  cancer. 

Clearinghouse  members  have  been  drawn  from  academia,  industry,  organized 
labor,  public  interest  groups,  and  state  health  officials  and  have  been 
selected  based  on  their  expertise  and  experience  in  carcinogenesis  or 
related  fields.  Collectively,  they  provide  expertise  in  chemistry,  bio- 
chemistry, biostatistics,  toxicology,  pathology,  and  epidemiology. 
Representatives  of  twelve  governmental  agencies  also  participate  as  ad 
hoc  Clearinghouse  members. 

The  Clearinghouse  operates  through  several  subgroups;  each  being  responsible 
for  a  specific  program  area.  During  the  fiscal  year,  the  Clearinghouse 
subgroups  met  a  total  of  9  times.  Since  its  establishment,  the  Chemical 
Selection  Subgroup  has  considered  217  chemicals  as  candidates  for  bioassay 
studies.  The  Data  Evaluation/Risk  Assessment  Subgroup  has  provided  peer 
review  of  151  technical  reports  representing  bioassays  on  189  chemicals. 
In  addition,  it  has  conducted  special  reviews  of  studies  on  chemicals  of 
particular,  immediate  interest  to  regulatory  agencies.  In  the  coming  year, 
it  is  expected  that  the  Clearinghouse  will  continue  to  advise  on  new  chemi- 
cals requiring  study  and  to  provide  peer  review  of  completed  tests. 
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SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Oo  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  Of 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl    CP    04548-07  OD 


PERIOD  COVERED 

October  1,  1978  to  September  30,  1979 


TITLE   OF    PROJECT    (SO   characters    or   less) 

Registry  of  Experimental   Cancers 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 


PI:    Harold  L.  Stewart 
OTHER:  Thelma  B.  Dunn 

Margaret  K.  Deringer 
(Margaret  D.  Miller) 
Bernard  Sass 
Cornelia  Hoch-Ligeti 
Care!  F.  Hollander 


NIH  Scientist  Emeritus  DCCP  NCI 

Consultant  DCCP  NCI 

Biologist  DCCP  NCI 

Veterinary  Medical  Officer  DCCP  NCI 

Guest  Worker 

Consultant  DCCP  NCI 


COOPERATING  UNITS  (if  any) 

NONE 


lab/branch 
Division  of  Cancer  Cause  &  Prevention, 

Office  of  Director 

SECTION 

INSTITUTE   AND    LOCATION 

NCI,   NIH,  Bethesda,  Maryland  20205 

TOTAL   MANYEARS: 

5.0 

PROFESSIONAL: 

3.0 

OTHER: 

2.0 

check  APPROPRIATE  BOX(ES) 
n  (a)   HUMAN  SUBJECTS 

n  (al)  MINORS   D  (a2)  INTERVIEWS 


n  (b)  HUMAN  TISSUES 


(c)  NEITHER 


SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

1.  The  objectives  of  the  Registry  of  Experimental  Cancers  are  1)  the  storage 
and  retrieval  of  pathologic  material  and  data  on  cancers  and  other  lesions 

of  laboratory  animals  (primarily  rodents)  and  2)  the  use  of  such  information 
for  research  and  educational  purposes. 

2.  The  Registry  has  acquired  a  total  of  1809  (474  since  the  1978  report) 
single,  or  group  accessions  from  investigators  outside  the  NCI.  Approximately 
50,000  (12,000  since  the  1978  report)  records  have  been  prepared  for  coding 
and  coded. 

3.  Forty-eight  investigators  have  come  to  the  Registry  for  study  and 
consultation  on  single  or  multiple  visits.  Three  foreign  investigators  were 
guests  at  the  Registry  for  2  days,  3  days  and  6  weeks  respectively. 
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Project  No.  ZQI    CP    04548-07    OP 

Project  Description 

Objectives:  1)  The  storage  and  retrieval  of  pathologic  material  and  data 
on  cancers  and  other  lesions  of  laboratory  animals  (primarily  rodents),  and 
2)  the  use  of  such  for  research  and  educational  purposes. 

Methods  Employed:  The  methods  employed  in  the  work  of  the  Registry  involve 
the  selection  of  protocols,  pathologic  material,  including  histologic  slides, 
paraffin  blocks,  and  illustrations  in  the  form  of  lantern  slides,  gross 
photographs,  and  photomicrographs  in  black  and  white  and  in  color.  The  work 
of  the  Registry  also  includes  the  collection  of  records  of  experiments, 
reprints  and  references  on  this  material.  The  Registry  of  Experimental 
Cancers  possesses  a  large  collection  of  spontaneous  and  induced  cancers  and 
other  lesions.  The  pertinent  information  on  the  collection  is  indexed.  Many 
of  the  data  have  been  prepared  for  and  entered  into  the  computer.  The 
Registry  accesses  material  from  investigators  at  NCI,  other  institutes  of  NIH, 
other  governmental  agencies,  industrial  laboratories,  and  universities  here 
and  abroad.  A  total  of  1809  single  or  group  accessions  from  investigators 
outside  of  NIH  have  been  processed  since  1971.  The  Registry  has  prepared  and 
is  preparing  Study  Sets  of  slides,  with  explanatory  notes,  relating  to 
particular  cancers  of  rodents. 

The  Registry  has  Study  Sets  of  slides  on  "Hematopoietic  and  Lymphoreticular 
Neoplasms",  "Induced  and  Spontaneous  Tumors  of  Small  Intestine  and  Perito- 
neum in  Mice",  "Tumors  and  Nonneoplastic  Proliferative  Lesions  of  the  Lungs 
of  Mice",  and  "Induced  Tumors  of  the  Liver  in  Rats",  which  are  loaned  with 
descriptive  material,  to  investigators  who  request  them.  Fifteen  loans  up 
to  two  months  have  been  made  this  year.  A  study  set  on  "Mammary  Tumors  in 
Mice"  is  in  preparation. 

Investigators  come  to  the  Registry  for  study  and  consultation.  There  have 
been  single  or  multiple  consultations  with  48  individuals  since  April  1978. 

Major  Findings:  The  functions  (outlined  in  objectives)  of  the  Registry  in 
the  field  of  cancer  research  are  such  that  there  will  be  no  major  findings 
to  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
availability  of  the  wealth  of  material  possessed  by  the  Registry  advances 
the  knowledge  of  spontaneous  and  induced  disease  processes  in  animals.  It 
is  a  national  and  international  resource. 

The  existence  of  the  Registry  will  contribute  to  the  standardization  of 
nomenclature  of  cancers  and  other  lesions  in  laboratory  rodents.  Slides  and 
protocols  from  the  Registry  are  used  to  illustrate  and  describe  lesions 
discussed  at  the  weekly  slide  conferences. 

The  members  of  the  Registry  serve  as  consultants  in  the  monitoring  of  pathol- 
ogy from  laboratories  of  NCI,  of  other  institutes  of  NIH  and  elsewhere.  The 
NAS,  NRC,  ILAR  Subcommittee  on  Rat  Liver  Tumors  Committee  on  Histologic 
Classification  of  Laboratory  Animal  Tumors  has  held  all  of  its  meetings,  18 
to  date,  at  the  Registry.  The  subcommittee  has  used  the  Registry's  Study  Set 
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of  "Induced  Tumors  of  the  Liver  in  Rats"  as  a  basis  for  the  histologic  typing 
of  liver  tumors   in  this  species.     The  histologic  classification  and  typing 
of  tumors  in  laboratory  animals  is  calculated  to  promote  uniformity  of  diag- 
noses from  one  laboratory  to  another  in  this  country. 

The  Director  General   of  the  World  Health  Organization  designated  the  Registry 
of  Experimental   Cancers  as  the  WHO  Collaborating  Centre  for  Reference  on 
Tumours  of  Laboratory  Animals  on  25  October  1975.     This   is  the  only  such 
registry  in  the  world  to  be  so  designated  by  the  WHO.     This  will   expand  com- 
munications between  scientists  of  this  country  and  those  of  other  countries, 
now  numbering  153,  which  are  members  of  WHO. 

Proposed  Course  of  the  Project:     The  Registry  will   continue  and  expand  all 
of  its  activities  (already  set  forth  in  this  report). 

Publ i cations 

Dunn,  T.B.:     Intramural    research  pioneers,   personalities,   programs:     The 
early  years.     J.   Natl.   Cancer  Inst.   59:505-615,   1977. 

Deringer,  M.K.:     Howard  B.  Andervont.     In  Morse,  H.C.   Ill,   (Ed.):     Origins 
of  Inbred  Mice.     New  York,  Academic  Press,   1978,  pp.   99-102 

Dunn,  T.B.:     Cancer  and  Other  Lesions  in  Mice  Receiving  Estrogens.     In 
Lingeman,  C.H.   (Ed.):     Recent  Results  in  Cancer  Research.     Berlin,  Springer- 
Verlag,   1979,   pp.   175-192 

Hoch-Ligeti,  C,  Congdon,  C.C,   Deringer,  M.K.,  and  Stewart,  H.L.:     Adeno- 
carcinoma of  the  gallbladder  in  guinea  pigs.     J.   Natl .   Cancer  Inst.  62:381- 
386,   1979. 

Stewart,  H.L.:     Spoken  on  the  occasion  of  the  National    Institutes  of  Health 
Director's  Award  to  Dr.  Wilhelm    C.   Hueper  on  Friday,  September  1,  1978. 
J.   Natl.   Cancer  Inst.     62:719-721,   1979. 

Sass,  B.   and  Dunn,  T.B.:     A  classification  of  mouse  mammary  tumors  in  Dunn's 
miscellaneous  group  including  recently  reported  types.     J.   Natl .   Cancer  Inst. 
62:1287-1293,   1979. 
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REPORTS  ON  INTERNATIONAL  AGREEMENTS  AND  INFORMATION  EXCHANGE  ACTIVITIES 

(Fiscal  Year  1979) 

International  Agreements 

US-USSR  Agreement  on  Health  Cooperation  -  Joint  Working  Group  on  Cancer 

Virology 

US-France  Cooperation  in  Cancer  Research  -   Committee  on  Cancer  Virology 

(with  emphasis  on  immunology) 

US-Japan  Cooperative  Cancer  Program  (see  OIA,  NCI   report) 

US-Italy  Bilateral  Agreement  (see  OIA,  NCI  report) 

US-USSR  Agreement.     A  Memorandum  of  Understanding  for  cooperation  in  the  study 
of  the  microbiology,   immunology,  and  molecular  biology  of  cancer  viruses  was 
first  signed  on  November  18,   1972.     The  Memorandum  established  procedures 
for  joint  studies  through  the  exchange  of  information,  materials  and 
scientists  between  the  two  countries. 

Delegation  Meetings:       November,   1972  Moscow,   USSR 

November,   1973  Bethesda,   USA  (Subcommittee) 

May,   1974  Moscow,   USSR 

May,   1975  Bethesda,   USA 

June,  1976  Sukhumi ,   USSR 

October,   1977  Sethesda,   USA 

September,  1978  Riga,   Latvian  SSR 

The  sixth  meeting  of  the  US-USSR  Working  Group  on  Cancer  Virology,   Co-Chairmen 
Dr.   L.   R.   Sibal   and  Professor  V.   fl.   Zhdanov,  took  place  in  Riga,   Latvian  SSR 
on  September  11-13,   1978.     A  scientific  symposium  was   held  on  the  first  day, 
during  which  members  of  both  delegations  and  invited  speakers   presented 
reports  on  recent  studies.     On  the  second  day,  subgroups  met  to  discuss 
specific  cooperative  research  studies.     The  third  day  was  devoted  to  writing 
and  signing  the  Memorandum  of  Understanding. 

The  delegates  expressed  a  desire  to  conduct  collaborative  studies   in  the 
following  areas:   (1)   studies  of  viruses   isolated  from  human  tissues  in  cell 
culture  or  in  animals  and  their  possible  role  in  the  pathogenesis  of  human 
neoplasia;   (2)   continuation  of  studies  on  primate  viruses  as  they  relate  to 
human  cancer;   (3)   studies  on  the  role  of  viruses   in  the  induction  of  human 
breast  tumors,   including  continuation  of  studies  on  MP-MV  and  related  viruses; 

(4)  studies  on  co-carcinogenesis ,   including  viruses  and  other  biological   agents, 
chemical   and  physical    factors;   (5)   characterization  of  nucleic  acids  and  their 
role  in  the  induction  of  animal   and  human  cancers:   detection  of  transforming 
sequences,   their  integration  and  mechanisms  leading  to  transformation; 

(5)  studies  on  oncogenic  viruses   important  to  human  ecology:   for  example, 
viruses  isolated  from  bovine,  avian,   feline  species;  and  (7)   studies   using 
techniques  of  recombinant  DNA  research   for  investigation  of  the  malignant 
process . 
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Both  Sides  confirmed  their  understanding,  achieved  at  the  previous  meeting, 
that  all  recombinant  DMA  research  be  conducted  in  accordance  with  the 
appropriate  guidelines  and  regulations  worked  out  in  the  USA  and  in  the  USSR 
respectively. 

Both  Sides  recognized  the  importance  of  continuing  the  exchange  of  scientists 
for  conducting  joint  research,  for  participation  in  conferences,  seminars  and 
other  scientific  sessions  on  problems  of  cancer  virology. 

Future  Meetings:  It  was  proposed  that  the  seventh  meeting  be  held  in  the 
USA  in  the  Spring,  1980.  In  the  interim,  small  groups  of  scientists  could 
convene,  as  needed,  to  discuss  important  problems. 

In  addition  to  those  listed  in  previous  reports,  the  following  scientists 
participated  in  the  exchange  program: 


TO  USSR 


INSTITUTIONS  VISITED 


Dr.  S.  Hakomori  May,  1979 

Fred  Hutchinson  Cancer  Center 


Drs .  Neubauer 

Strnad 
Frederick  Cancer  Research  Center 


June,  1979 


Institutes  in  Moscow,  Kiev  and 
Leningrad 

Institute  of  Experimental 
Pathology,  Sukhumi 


Dr.  S.  Kalter 
Southwest  Foundation  for 
Research  and  Education 


Summer,  1979  Institute  of  Experimental 
Pathology,  Sukhumi 


TO  U.S, 


Drs 


Tikhonenko) 
Kalinin  ) 
Yuferov   ) 


Ivanovsky 
Institute 


Dr.  Sklyanskaya 
Ivanovsky  Institute 

Dr.  Merekalova 
Cancer  Research  Center. 
Moscow 


September, 
1978 


September/ 
October,  1978 

March/ April , 
1979 


Laboratories  at  the  NCI,  NICHD, 
St.  Louis  University,  and 
Columbia  University 

University  of  Chicago 
(Dr.  B.  Roizman) 

Frederick  Cancer  Research  Center 
(Dr.  B.  Hampar,  NCI)  and  the 
M.S.  Hershey  Medical  Center 
(Dr.  Fred  Rapp) 


US-France  Cooperation.  The  third  joing  meeting  of  the  Viral  Oncology  Delegation 
of  the  US-France  Cancer  Program,  Dr.  L.  R.  Sibal  and  Prof.  J.  P.  Levy,  Co- 
Chairmen,  was  held  on  November  29,  1978  in  Bethesda,  Maryland.  The  general 
purpose  of  this  meeting  was  to  discuss  the  current  status  of  the  program  and 
the  possibilities  for  increased  collaboration  in  the  future.  Both  Sides  ex- 
pressed satisfaction  with  the  influence  of  the  joint  program  on  viral  oncology 
activities  in  both  countries.   The  current  program  involves  about  ten  collab- 
orating groups.  Several  cooperative  works  have  been  published  and  additional 
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manuscripts  are  in  press  or  submitted  for  publication.  Both  Sides  felt,  having 
achieved  the  initial  objectives  of  exchange  of  scientists,  resources,  and 
research  ideas,  it  was  appropriate  to  consider  broadening  the  mission  of  the 
viral  oncology  program  to  include  related  areas  of  biological  carcinogenesis 
and  cell  differentiation. 

The  delegates  expressed  general  satisfaction  with  the  scientists  exchange 
programs  but  agreed  that  the  intent  of  the  program  would  not  be  advanced  by 
support  of  young  scientists  for  general  research  training  (i.e.,  post  doctoral 
study).  Distribution  of  biological  reagents  continues  to  be  an  important 
component  of  the  joint  program,  and  members  agreed  that  information  on  availa- 
bility of  its  resources  be  placed  in  appropriate  publications  such  as  the 
ASM  News,  JNCI ,  and/or  Cancer  Research. 

It  was  agreed  that  the  fourth  meeting  of  the  Viral  Oncology  Delegations  be 
held  in  France  in  about  one  year,  preferably  in  conjunction  with  another 
meeting  or  symposium  in  a  related  field.  Delegates  favored  a  two-day  meeting 
with  one  day  for  business  and  the  other  for  reviewing  reports  by  scientists 
supported  by  the  joint  program. 

The  following  scientists  participated  in  the  exchange  program  during  the 
current  fiscal  year: 

TO  FRANCE 

Dr.   T.   Benjamin  (Harvard)   to  IRSC,   Villejuif  (Dr.   R.   Monier)   - 

December,  1978  (3  weeks) 

Dr.   B.   Rosenberg  (Sloan-Kettering)   to  CNRS,  Villejuif  (Dr.   P.   May)   - 

December,  1978  (3  months) 

Dr.  M.  Lutzner  (NCI)  to  Inst.  Gustave-Roussy  (Dr.  G.  Orth)  -  March,  1979  (1  yr) 

Dr.  C.  Wen-Wu  (A.  Einstein)  to  Inst.  Pasteur  (Dr.  M.  Yaniv)  -  September,  1979 


(6  months) 


TO  U.S. 


Dr.   G.   Tertian   (Hopital    Cochin)   to  Sloan-Kettering  (Dr.   M.   Moore)   - 

October,   1978  (1   year) 

Dr.   L.   Deshayes   (Hopital    Cochin)   to   Frederick  Cancer  Research  Center    ■ 

(Dr.    J.   Stephenson)  -  March,   1979  (5  weeks) 

Dr.   M.   Yaniv   (Pasteur  Institute)   to  Stanford  University  (Dr.   P.  Berg)   - 

July,   1979   (2-1/2  months) 

Dr.    F.   Lepault   (Inst.   Gustave-Roussy)   to  Stanford  University   (Dr.    I.  Weissman' 

July,   1979   (5  months) 

Dr.    E.   May   (IRSC,   Villejuif)    to   NCI    (Dr.    G.    Khoury)    -  Summer,   1979 

Dr.   J.    Feuntan    (IRSC,   Villejuif)    to   Harvard   (Dr.   T.   Benjamin)    -  August,   1979 

(2  months) 
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SUMMARY  REPORT 
BIOMETRY  BRANCH 
October  1,  1978  -  September  30,  1979 

The  major  functions  of  the  Biometry  Branch  are:  to  measure  trends  in  cancer 
incidence  and  patient  survival  over  time  and  to  assess  differences  in  these 
measures  among  important  population  subgroups;  to  conduct  research  on  the 
etiology  of  cancer  in  man;  to  develop  statistical  methodology  applicable  to 
clinical  trials  and  other  follow-up  studies  as  well  as  to  other  problems  in 
cancer  research;  and  to  provide  statistical  and  computer  science  support  to 
other  research  investigators  outside  the  Branch.  This  work  is  accomplished 
through in-house  studies  and  through  field  studies  some  of  which  are  carried 
out  collaboratively  with  investigators  in  this  country  and  abroad.  The  pro- 
gram is  summarized  briefly  below. 

Surveillance,  Epidemiology  and  End  Results  (SEER)  Program 

The  SEER  Program  obtains  cancer  incidence  and  patient  survival  data  through 
a  group  of  eleven  population-based  cancer  registries  covering  all  cancers 
diagnosed  in  the  populations  of  /ive  entire  states  (Connecticut,  Hawaii,  Iowa, 
New  Mexico  and  Utah),  five  metropolitan  areas  (Atlanta,  Detroit,  New  Orleans, 
San  Francisco  and  Seattle)  and  the  commonwealth  of  Puerto  Rico.  The  first 
report  on  cancer  incidence  and  mortality,  covering  this  entire  program,  was 
published  in  October  1978. 

Data  for  cases  diagnosed  from  1973  through  1977  was  submitted  to  NCI  in 
December  1978.  While  it  appears  that  reporting  was  not  complete  for  1977, 
the  data  were  deemed  to  be  sufficient  to  calculate  incidence  rates  to  permit 
geographic  comparisons  for  specific  sites  of  cancer. 

An  examination  of  1977  incidence  data  revealed  that  female  lung  cancer  rates 
are  continuing  to  rise  dramatically  among  both  whites  and  blacks  while  the 
rates  among  males  are  beginning  to  level  off.  Rates  of  melanoma  are  continu- 
ing to  increase  among  whites  while  the  incidence  of  stomach,  breast,  cervix, 
and  corpus  cancer  should  decrease. 

An  analysis  of  the  comparability  of  SEER  incidence  data  with  those  from  the 
Third  National  Cancer  Survey  has  been  carried  out  to  determine  whether  it  is 
possible  to  analyze  trends  in  cancer  incidence  over  time,  beginning  in  1969. 
Although  there  are  only  four  areas  common  to  those  two  surveys,  they  represent 
55%  of  TNCS  and  54%  of  SEER.  The  results  of  the  analysis  revealed  the  rates 
for  whites  to  be  reasonably  comparable  between  total  SEER  and  total  TNCS, 
while  those  for  blacks  were  not.  Thus,  the  trends  in  incidence  rates  for 
whites  were  analyzed  over  the  period  1964-1976  and  the  most  striking  changes 
were:  a  slowing  down  of  the  lung  cancer  increase  among  males  to  1%  per  year 
while  that  for  females  continued  to  increase  at  8%  per  year;  a  decrease  in 
incidence  of  cervical  cancer  of  6%  per  year  and  of  stomach  cancer  by  3%  per 
year  among  males  and  4%  per  year  among  females;  and  an  increase  in  incidence 
of  cancer  of  the  uterine  corpus  of  1%   per  year. 

In  August  each  registry  will  submit  a  tape  to  NCI  containing  follow-up  data 
through  1978.  This  will  allow  NCI  to  calculate  5-year  survival  rates  on  a 
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population  base  for  the  first  time.  Since  only  seven  registries  reported 
data  in  1973  the  number  of  cases  may  be  too  small  to  yield  reliable  rates. 
However,  there  will  be  substantial  number  of  cases  for  the  calculation  of  3- 
year  survival  rates  and  plans  are  being  made  to  publish  at  least  3-year  sur- 
vival rates  by  registry  for  the  period  1973-1975. 

Clinical  and  Diagnostic  Trials 

During  the  past  year  Dr.  Byar  and  members  of  his  section  have  been  involved 
in  studies  concerned  with  the  following  cancers:  prostate,  bladder,  lung, 
thyroid,  breast,  testicular,  and  mycosis  fungoides.  For  major  studies,  mem- 
bers of  the  section  provide  full  statistical  support  including  development  of 
detailed  study  plans,  randomization  of  patients,  collection,  processing,  edit- 
ing and  analysis  of  data  and  preparation  of  scientific  papers.  A  brief  sum- 
mary of  these  activities  is  as  follows: 

1)  During  the  past  year  work  has  continued  on  the  analysis  of  a  set  of  data 
on  over  4,000  patients  treated  in  randomized  studies  for  prostatic  cancer 
and  new  results  have  been  submitted  for  publication  and  presented  at  in- 
ternational meetings. 

2)  An  analysis  has  been  completed  of  a  large  set  of  data  obtained  from  eight 
centers  around  the  world  concerning  the  prognostic  significance  of  estro- 
gen receptor  measurements  in  breast  cancer  patients  treated  by  endocrine 
modalities. 

3)  A  prognostic  index  has  been  developed  for  thyroid  cancer  using  information 
obtained  from  a  European  registry. 

4)  Statistical  consultation  has  been  provided  for  three  prospective,  random- 
ized trials  of  treatment  for  lung  cancer.  The  largest  of  these  is  a 
double-blind  trial  of  intrathoracic  BCG  immunotherapy  versus  conventional 
therapy  in  Stage  I  patients  with  resected  disease.  Over  200  patients  have 
now  been  submitted  to  this  study. 

5)  Other  researchers  have  been  assisted  in  setting  up  a  large  data  bank  of 
patients  with  breast  cancer  on  whose  tumors  estrogen  receptor  measurements 
have  been  performed.  Currently,  follow-up  information  is  being  sought 

and  preliminary  analyses  have  been  undertaken.  In  addition,  a  large  serum 
bank  has  been  established  for  marker  studies  in  breast  cancer. 

6)  Planning  has  been  completed  and  a  study  design  developed  for  a  new  random- 
ized trial  of  treatment  for  testicular  cancer  for  which  the  section  will 
serve  as  the  statistical  center. 

7)  One  of  the  staff  members  has  served  as  the  principal  statistician  for  a 
study  of  the  psychological  consequences  of  mastectomy.  This  study  will 
involve  600  breast  cancer  patients  and  900  controls.  During  the  past 
year  over  1,000  patients  have  completed  detailed  interviews  and  many  pre- 
liminary analyses  have  been  performed. 
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8)  The  section  provides  the  major  statistical  expertise  for  a  study  of  the 
efficacy  of  hospice  care  for  patients  with  advanced  cancer.  After  an 
extended  period  of  planning  the  study  is  now  ready  to  begin  data  collec- 
tion. 

9)  Consultation  has  been  provided  for  design  and  statistical  analysis  to  the 
Committee  on  Cancer  Immunotherapy. 

10)  Statistical  collaboration  has  been  provided  in  a  study  of  the  kinetics  of 
glucose  metabolism  in  cancer-bearing  animals  compared  with  control  animals. 

11)  Methodological  research  during  the  past  year  included  the  development  of 
methods  for  assessment  of  structure  in  multi-dimensional  contingency 
tables,  analysis  of  complex  longitudinal  studies,  analysis  for  studies  for 
which  time-to-survival  is  a  covariate  rather  than  a  response,  an  evalua- 
tion of  serially  measured  tumor  markers,  analysis  of  studies  having 
multiple  end  points,  extension  of  epidemiologic  methodology  to  handle 
situations  in  which  there  are  multiple  control  groups,  and  investigation 
of  the  effects  of  stratification  in  clinical  trials  on  the  size  and  power 
of  statistical  tests. 

Mathematical  Statistics 

In  recent  years  Dr.  John  Gart  and  his  section  have  devised  and  implemented  the 
statistical  analysis  and  interpretation  of  two  major  programs  of  the  NCI  -- 
1)  the  mouse  dermal  bioassays  of  cigarette  smoke  condensates  (the  Tobacco 
Working  Group  Experiments),  and  2)  the  Carcinogenesis  Testing  Program's  chronic 
bioassays  of  hundreds  of  possible  chemical  carcinogens.  For  the  latter  acti- 
vity, several  members  of  the  section  served  on  the  data  evaluation  group. 
Members  of  the  section  also  co-authored  papers  and  reports  of  several  impor- 
tant animal  experiments  including  those  involving  chlordane  heptachlor,  fibrous 
mineral  particles  (such  as  asbestos),  estrogens  and  radiation,  n-nitrosomethyl- 
urea  and  immunoprophylaxis  with  BCG. 

As  a  result  of  this  expertise  members  of  the  section  have  served  as  advisors 
to  FDA  on  animal  experiments  of  Red  Dye  No.  2,  No.  40,  and  other  nitrites. 
They  have  also  served  with  the  EPA  as  expert  witnesses  and  have  been  on  the 
Public  Health  Service  Ad  Hoc  Berillium  Review  Panel  and  the  Interagency  Work- 
shop on  the  Toxic  Substances  Control  Act. 

Members  of  the  section  have  also  devised  statistical  analyses  of  various 
"quick"  laboratory  and  carcinogenesis  tests,  in  particular,  using  the  one-hit 
model  in  the  interpretation  of  the  in  vitro  transformation  of  hamster  cells 
and  using  other  mathematical  models  in  the  interpretation  of  bacterial  muta- 
genesis assays. 

Several  projects  have  involved  genetic  considerations  in  humans  or  in  cell 
lines.  Among  the  factors  studied  were  AHH  (aryl  hydrocarbon  hydroxylase), 
HLA  (human  leukocyte  antigen),  and  ATT  (Alpha-Antitrypsin)  and  their  possible 
relation  to  the  susceptibility  to  cancer- in  humans.  Other  projects  involved 
ultraviolet  light-induced  DNA  synthesis  among  xeroderma  pigmentosum  cell  lines, 
fluorescent  light-induced  DNA-cross-linkage  and  chromosome  breaks  in  mouse  cell 
cultures. 
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Among  the  several  epidemiology  studies  the  section  has  collaborated  on  have 
been  a  prospective  study  of  dietary  factors  (vitamin  C,  vitamin  A,  alcohol, 
etc.)  in  relation  to  cancer,  a  case-control  study  of  antihypertensive  drugs 
and  mammary  cancer,  the  effects  of  season,  latitude  and  sex  on  the  incidence 
of  skin  cancer,  and  the  pattern  of  incidence  of  female  genital  cancer  by 
race  and  sex  in  the  United  States.  In  addition,  the  section  has  been  involved 
in  various  cancer  screening  programs. 

Research  in  statistical  methodology  has  tended  to  be  concentrated  in  areas 
related  to  the  collaborative  research.  Much  of  this  research  has  involved 
survival  curve  methodology  useful  in  chronic  animal  bioassay,  clinical  trials 
and  prospective  epidemiologic  studies.  These  methods  have  been  implemented 
in  published  computer  algorithms  and  are  now  in  world-wide  use  in  research 
institutions,  universities  and  industrial  labs.  Another  area  has  been  the 
estimation  and  analysis  of  relative-risk,  particularly  in  epidemiologic 
studies.  In  both  these  areas  the  relation  of  the  risk  or  survival  to  dose 
of  the  treatment  or  the  associated  factors  has  been  particularly  emphasized. 
The  possible  effect  of  multiple  comparison  considerations  has  been  the  sub- 
ject of  considerable  work,  particularly  in  relation  to  carcinogenesis  tests. 

Considerable  research  has  centered  on  the  goodness  of  fit  tests  of  simple 
but  important  models  such  as  the  one-hit  curve  and  other  random  models  such 
as  the  binomial  and  Poisson  distributions.  Questions  of  experimental  design 
studies  were  the  choice  of  sample  size  and  the  analysis  of  cross-over  trials. 

Analytic  Studies  and  Methodology 

Dr.  Max  Myers  and  his  Biometrics  Research  and  Analytic  Studies  Section  conduct 
research  in  cancer  etiology,  screening  for  early  detection,  prognosis,  and  in 
statistical  methodology  related  to  each  of  these  areas.  In  carrying  out  these 
responsibilities  the  staff  utilizes  data  from  the  cancer  Surveillance,  Epide- 
miology and  End  Results  (SEER)  Program  and  other  available  resources  for 
analytic  studies  of  factors  that  may  be  associated  with  risk  of  developing 
cancer,  for  evaluating  effectiveness  of  screening  programs,  and  for  studies 
of  factors  associated  with  cancer  patient  survival.  Some  of  the  activities 
of  this  group  over  the  past  year  include: 

1)  Findings  to  date  on  breast  cancer  screening  strongly  suggest  the  useful- 
ness of  annual  screening  which  includes  clinical  examination  plus  mammog- 
raphy. Over  a  nine-year  period  of  follow-up  the  study  group  of  women  has 
about  one-third  less  mortality  from  breast  cancer  than  those  in  the  con- 
trol group.  This  reduction  in  mortality  appears  to  be  concentrated  among 
women  over  50  years  of  age.  The  differential  between  study  and  control 
groups  in  fatality  from  breast  cancer  is  almost  entirely  due  to  the 
exceptionally  low  rate  among  cases  detected  through  screening.  Both  the 
clinical  examination  and  mammography  contributed  to  this  favorable  situ- 
ation but  the  magnitude  of  the  independent  contribution  of  each  modality 
is  difficult  to  determine. 

2)  In  a  study  of  breast  cancer  in  collaboration  with  investigators  from  the 
Soviet  Union  data  have  been  collected  on  some  2,250  breast  cancer  cases 
diagnosed  in  1976  in  nine  areas  participating  in  the  SEER  Program.  This 
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is  a  30  percent  random  sample  of  all  primary  white  female  breast  cancers 
diagnosed  in  those  areas  that  year.  Diagnostic  slides  for  as  many  of 
these  patients  as  possible  have  also  been  collected  for  histological 
review.  The  ultimate  goal  of  the  study  is  to  compare  patient  survival 
results  for  cases  that  are  similar  with  respect  to  histologic  type,  age, 
treatment  and  extent  of  disease,  and  to  explain  any  differences  that  may 
arise.  At  this  time  only  the  initial  data  are  available.  Observations 
on  a  very   small  sample  of  cases  (89  Soviet  and  100  American)  suggest  that 
time  from  onset  to  initiation  of  therapy  is  longer  in  the  U.S.S.R.  than 
in  the  U.S.A.  Ten  percent  of  U.S.S.R.  cases  received  a  radical  mastec- 
tomy compared  with  37  percent  of  the  U.S.  cases.  Eighty-eight  percent 
of  the  U.S.S.R.  cases  received  adjunctive  radiation  and/or  chemotherapy 
compared  with  21  percent  of  U.S.  cases. 

3)  Two  independent  series  of  childhood  cancer  (under  18  years  of  age)  were 
studied  for  long-term  survival.  There  were  1,807  five-year  survivors  in 
the  SEER  (diagnosis:  1950-59),  and  425  five-year  survivors  among  those 
in  the  Sidney  Farber  Cancer  Institute  in  Boston  series.  These  survivors 
were  studied  over  the  subsequent  ten  years.  Projected  survival  over  the 
two  decades  subsequent  to  five-year  survival  was  approximately  80  percent, 
lower  than  the  97  percent  survival  among  persons  of  comparable  age  in  the 
general  population.  Cancer  accounts  for  most  of  this  excess  mortality, 
especially  during  the  5-9  years  after  initial  diagnosis.  According  to 
the  Sidney  Farber  Institute  series  children  that  did  not  suffer  a  relapse 
during  the  first  5  years  had  a  much  better  prognosis  for  the  next  decade 
than  those  with  relapses.  As  more  progress  is  made  in  controlling  child- 
hood cancer  in  the  initial  5-year  period,  more  children  will  be  exposed 

to  the  risks  of  late  complications  of  therapy.  Nevertheless,  the  benefits 
of  curative  treatment  outweigh  the  harmful  sequelae. 

4)  A  review  and  investigation  of  problems  in  the  evaluation  of  screening 
procedures  was  undertaken.  The  focus  was  on  two  areas:  properties  of 
screening  tests  and  evaluation  of  screening  programs.  For  screening 
tests  a  framework  was  established  to  compare  sensitivity,  specificity, 
predictive  value,  cost,  etc.  The  program  evaluation  phase  was  aimed  at 
developing  a  methodological  framework  for  the  design  and  analysis  of  a 
screening  program.  Several  definitions  of  mortality  measures  of  effec- 
tiveness were  developed  and  the  effect  on  each  of  lead  time  bias,  length 
bias,  attenuation  and  time  of  analysis  was  investigated.  Problems  associ- 
ated with  proxy  measures,  such  as  stage  at  diagnosis,  were  delineated. 
The  reasons  for  the  necessity  of  a  randomized  controlled  trial  were 
encountered  in  the  review  of  breast  cancer  screening.  In  particular,  the 
uses  of  and  relationships  between  age  definitions  and  age  groupings  were 
considered.  Age  at  entry,  age  at  diagnosis  and  age  at  death  were  analyzed 
using  methodology  which  accounts  for  both  pre-randomization  and  post- 
randomization  stratification.  It  was  found  that  different  definitions  in 
groupings  can  lead  to  different  inferences,  but  that  an  analysis  which 
accounts  for  stratification  can  remove  some  of  the  discrepancy. 

5)  The  SEER  data  for  the  state  of  Connecticut  have  been  used  in  studying  the 
question  of  whether  or  not  cancer  patients  are  at  excess  risk  of  committing 
suicide  subsequent  to  the  diagnosis  of  cancer.  Using  death  certificate 
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data,  the  suicide  experience  has  been  established  for  Connecticut  patients 
diagnosed  during  1940-1969  and  compared  with  expected  suicide  rates  for 
the  state.  A  statistically  significant  relative  risk  of  2.5-3.0  has  been 
found  for  males  during  the  five-year  period  subsequent  to  diagnosis. 

International  Studies 

Analyses  have  continued  on  the  Japanese  migrant  studies  begun  a  number  of 
years  ago  when  it  became  apparent  that  colon  cancer  rates  among  migrants  to 
the  U.S.  rose  from  the  \jery   low  levels  in  Japan  to  levels  approaching  those 
of  the  United  States.  The  results  thus  far  have  failed  to  implicate  consist- 
ently any  of  the  dietary  items  studied.  Analyses  are  also  being  carried  out 
on  data  reflecting  the  cancer  experience  of  Norwegian  migrants  to  Minnesota. 
The  focus  is  also  on  diet  in  relation  to  colon  cancer,  but  the  analyses  are 
only  in  the  preliminary  stage  and  results  are  not  yet  available. 

In  1971  the  Biometry  Branch  entered  into  a  collaborative  arrangement  with  the 
National  Heart  Institute  (now  the  National  Heart,  Lung,  and  Blood  Institute) 
to  follow- a  cohort  of  8,006  Japanese  men  living  in  Hawaii  who  were  born 
between  1900  and  1919.  Physical  examinations  had  been  conducted  on  this  co- 
hort in  the  mid-1 960 's  and  detailed  dietary  information  had  been  obtained. 
Two  subsequent  examinations  and  interviews  were  carried  out.  The  latest,  in 
1973-75,  was  conducted  primarily  by  NCI.  As  of  1977  over  100  colorectal 
cancers  had  been  diagnosed  among  this  cohort,  over  60  stomach  cancers  and  a 
sizable  number  of  lung  and  prostate  cancers.  The  cohort  is  also  being  used 
as  a  basis  for  studying  the  epidemiology  of  intestinal  metaplasia  and  the 
epidemiology  of  fecal  mutagens.  The  data  analytic  methods  are  now  being 
worked  out  to  examine  in  detail  the  relationships  between  diet  and  other  fac- 
tors and  cancers,  primarily  of  the  gastrointestinal  tract. 

Certain  populations  in  southern  Colombia  have  been  shown  to  be  at  very  high 
risk  for  gastric  cancer,  and  the  frequency  of  premalignant  lesions  correlates 
positively  with  nitrate  levels  in  the  drinking  water,  nitrate  excretion  in 
the  urine,  the  presence  of  nitrite  in  the  gastric  juice  and  the  presence  of 
mutagens  in  the  gastric  juice.  A  new  model  for  gastric  carcinogenesis  based 
on  the  nitrosation  of  spermidine  has  been  proposed. 

Computer  Science 

The  primary  function  of  the  Computer  Science  Section  is  to  provide  the  research 
and  development  capability  for  the  complex  computer  systems  required  by  the 
SEER  Program.  This  involves  both  developmental  work  centrally  and  consulta- 
tion to  each  of  the  SEER  participants.  In  addition,  this  section  provides  for 
computer  support  for  most  of  the  research  activities  of  the  Biometry  Branch 
either  directly  or  through  computer  software  contractors. 

The  Computer  Science  Section  has  been  developing  a  prototype  data  management 
system  for  large-scale  population-based  cancer  registries.  It  is  designed  to 
automate  the  key  aspects  of  all  registry  functions,  including  record  linkage. 
This  is  being  done  collaboratively  with  the  California  and  Connecticut  tumor 
registries.  Major  parts  of  the  system  have  already  been  implemented  in  Cali- 
fornia and  it  has  gone  a  long  way  towards  simplifying  the  data  processing 

94 


compared  with  that  done  by  the  system  which  has  been  in  operation  in  Cali- 
fornia for  years.  It  is  expected  that  implementation  in  Connecticut  will  be 
completed  within  the  next  year  and  the  possibility  of  applying  parts  of  it 
to  aspects  of  other  registries  is  being  investigated.  A  concerted  effort  is 
now  being  carried  out  to  reduce  the  cost  of  computer  development  in  the  SEER 
Program. 

Plans  for  the  Immediate  Future 

The  outline  of  a  surveillance  system  for  the  SEER  Program  has  already  been 
developed  in  draft  form.  During  the  next  few  months  this  system  will  be 
completed  and  implemented.  This  will  make  it  possible  to  identify  systemati- 
cally unusually  high  or  unusually  low  rates,  unusually  large  geographic 
differences,  etc.  These  will  then  serve  the  basis  for  hypotheses  for  further 
research.  Experimentation  will  be  begun  on  the  development  of  an  occupational 
component  for  the  SEER  Program.  This  will  involve  an  attempt  to  solve  some 
of  the  difficult  methodological  problems  in  order  to  obtain  reliable  occupa- 
tional data  on  new  cases  of  cancer  so  that  this  critical  variable  can  be  taken 
into  account  in  analyzing  patterns  of  cancer  incidence.  A  study  of  bladder 
cancer  risk  in  relation  to  occupations  within  the  auto  industry  is  now  being 
conducted.  The  development  of  other  specific  occupational  or  environmental 
studies  will  be  investigated.  Within  the  next  few  months  the  SEER  data  set 
will  be  modified  to  include  some  additional  variables  on  new  cancer  patients 
that  can  be  related  to  the  population  denominators  that  will  become  available 
in  the  1980  census.  Plans  are  already  underway  for  a  study  of  cancer  risk  in 
relation  to  socioeconomic  status  to  identify  those  factors  highly  correlated 
with  socioeconomic  status  that  may  lead  to  preventive  measures. 

Plans  are  underway  for  a  collaborative  study  with  the  International  Agency 
for  Research  on  Cancer  to  evaluate  cervical  cancer  screening  programs.  De- 
tailed data  are  already  available  in  five  or  six  countries  on  cervical  cytol- 
ogy programs  and  negotiations  are  underway  for  the  Biometry  Branch  to  provide 
some  of  the  statistical  expertise  to  determine  whether  such  programs  are 
effective  and,  if  so,  to  identify  the  optimum  strategy  for  screening. 

In  the  area  of  clinical  trials,  a  new  clinical  trial  of  testicular  cancer  is 
being  organized  and  a  member  of  the  Biometry  Branch  staff  will  be  one  of  the 
collaborators.  Statistical  expertise  will  continue  to  be  provided  for  collab- 
oration on  clinical  trials. 

Applications  of  mathematical  statistics  will  be  carried  out  in  the  following 
areas:  statistical  analyses  of  bacterial  mutagenesis  assays  and  other  "quick" 
tests;  methods  of  incorporating  histological  information  and  assaying  mixtures 
of  mutagens;  development  of  methods  for  anlyzing  prospective  studies  of  cancer 
and  diet  and  implementation  by  computer  algorithms;  statistical  collaboration 
for  a  clinical  trial  on  the  effect  of  BCG  and  lung  cancer;  and  investigation 
of  the  relationship  between  dieting  habits  and  animal  growth  and  tumor  inci- 
dence in  animal  studies. 

The  following  is  a  list  of  topics  on  which  methodological  investigations  will 
be  carried  out  during  the  next  few  months. 
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Selection  and  comparison  of  non-nested  parametric  survival  models  incor- 
porating prognostic  information. 

2)  Investigation  of  multiple  comparison  problem  in  epidemiologic  studies. 

3)  Over-adjustment  and  over-matching  in  epidemiologic  studies. 

4)  Tests  for  trend  and  heterogeneity  of  death  rates. 

5)  Methodology  for  constructing  adjusted  survival  curves. 

6)  Inferences  regarding  hazard  function  in  situations  characterized  by  in- 
dependent random  censorship. 

7)  Further  developments  of  an  interactive  statistical  system  mainly  designed 
for  analysis  of  clinical  trial  data. 

Statistical  methods  for  analyzing  human  genetic  data  with  several  alleles. 

9)  Methods  for  analyzing  incidence  data  for  seasonal  trends. 

10)  The  use  of  ready  tests  and  other  non-parametric  tests  with  incomplete 
or  missing  data. 

11)  Further  work  on  the  analysis  of  relative  risk  in  prospective  studies, 
particularly  on  confidence  intervals. 

12)  Methods  for  analyzing  data  from  longitudinal  studies  of  general  popula- 
tion samples. 

13)  Study  of  the  complex  interrelationship  of  patterns  of  cancer  incidence, 
patient  survival  and  cancer  mortality. 

Considerable  work  has  been  carried  out  by  the  Biometry  Branch  over  the  years 
based  on  leads  provided  by  differences  between  countries  in  cancer  incidence 
and  mortality  and  by  the  finding  that  for  certain  cancers  incidence  rates 
among  migrants  to  the  United  States  tend  to  approach  those  of  the  United 
States  and  to  depart  from  those  of  the  host  country.  The  following  are  some 
of  the  activities  which  will  be  carried  out  during  the  next  year  which  may 
provide  new  leads  or  which  will  continue  to  follow-up  on  leads  provided  by 
earlier  studies. 

1)  The  data  collection  phase  for  Cancer  Incidence  in  Five  Continents,  Volume 
IV,  is  now  being  carried  out  by  the  International  Agency  for  Research  on 
Cancer.  This  will  cover  the  period  1973-1977.  For  the  first  time  the 
Biometry  Branch  will  provide  the  incidence  data  for  each  of  the  11  SEER 
registries  and  for  each  of  the  specific  ethnic  population  sub-groups  they 
cover.  The  volume  will  provide  a  new  set  of  international  comparisons 

of  cancer  incidence  which  will  generate  further  hypotheses. 

2)  For  several  years  the  Biometry  Branch  has  been  supporting  cancer  regis- 
tries in  Israel  and  Cali,  Colombia.  Within  the  next  few  months  for  the 
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first  time  data  will  be  submitted  in  detail  from  each  of  these  registries. 
This  will  then  permit  analysis  and  comparison  with  similar  data  from  the 
United  States. 

3)  Detailed  data  covering  a  10-year  period  from  the  Norwegian  migrant  studies 
will  be  available  for  analysis.  The  primary  focus  is  on  the  incidence 

of  gastrointestinal  cancers  in  relation  to  dietary  factors. 

4)  Statistical  collaboration  will  be  carried  out  with  the  staff  of  the 
Japan-Hawaii  Cancer  Study  to  continue  the  analysis  of  some  of  the  case- 
control  study  data  from  Japan  and  the  surveillance  of  the  Japanese  cohort 
in  Hawaii.  The  emphasis  will  be  on  analysis  of  biochemical  data  in  re- 
lation to  diet.  Work  on  the  Japanese  cohort  in  Hawaii  will  also  involve 
collaboration  with  the  National  Heart,  Lung,  and  Blood  Institute  and  the 
National  Institute  on  Aging. 
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Project  Description 

Objectives: 

To  provide  descriptive  data  on  cancer  incidence  and  patient  survival  for 
defined  populations;  to  investigate  variation  in  risk  of  specific  forms  of 
cancer  by  region,  place  of  residence,  age,  sex,  race,  socioeconomic  status. 
Based  on  analyses  of  differences  among  subgroups,  to  develop  hypotheses 
concerning  etiology  for  further  study;  to  evaluate  patient  survival  for 
trends  over  time,  taking  into  account  changes  in  the  distribution  of  extent 
of  disease  and  type  of  treatment  and  to  compare  survival  among  areas  and 
among  population  subgroups  to  identify  variables  that  might  be  related  to 
variation  in  survival  rates. 

Methods  Employed: 

The  incidence  and  survival  data  are  obtained  from  a  group  of  eleven 
population-based  cancer  registries  covering  all  cancers  diagnosed  in  the 
populations  of  five  entire  states  (Connecticut,  Hawaii,  Iowa,  New  Mexico, 
and  Utah),  five  metropolitan  areas  (Atlanta,  Detroit,  New  Orleans, 
San  Francisco  and  Seattle)  and  the  Commonwealth  of  Puerto  Rico.  For  each 
case  of  cancer  diagnosed  in  these  areas,  information  is  obtained  from 
hospital  records  on  age,  sex,  race,  place  of  residence,  site  of  cancer, 
histologic  type,  extent  of  disease,  type  of  treatment.  Each  alive  case  is 
followed  at  least  once  a  year  after  diagnosis  or  date  of  last  contact  to 
determine  vital  status.  A  complete  updated  tape  is  submitted  to  NCI  each 
year  from  each  registry  containing  data  on  all  cases  diagnosed  during  the 
preceding  year  and  follow-up  data  on  all  previously  reported  cases  for  the 
latest  year. 

In  order  to  assure  complete,  accurate  and  comparable  data  among  the 
population-based  registries  supplying  data  to  the  SEER  Program,  an 
extensive  program  of  training  and  quality  control  procedures  is  employed. 
Training  is  carried  out  in  a  variety  of  ways  depending  on  the  need  and 
those  being  trained.  Periodic  workshops,  attended  by  representatives  from 
all  areas,  are  conducted  to  introduce  new  procedures  or  to  reinforce 
existing  data  abstracting  and  coding  rules  and  conventions.  Other  workshops 
are  conducted  at  a  local  level  to  train  new  employees  or  to  up-grade  the 
level  of  abstracting  by  hospital  tumor  registrars  who  contribute  to  the 
central  registries.  Completeness  of  reporting  audits  consist  of  matching 
of  cases  identified  from  a  variety  of  sources,  such  as  pathology  lists, 
radiotherapy  rosters,  autopsy  reports,  oncology  department  patient  files, 
etc.,  against  the  registry  file  to  determine  completeness  of  case  finding. 
Accuracy  and  comparability  are  evaluated  by  reabstracting  and/or  recoding 
a  sample  of  the  cases,  and  checking  these  against  the  codes  on  file. 
Differences  are  investigated  and  corrective  procedures  instituted. 

Extensive  use  of  computer  edit  programs  are  employed  on  the  data  submitted 
to  NCI.  This  includes  a  check  to  ensure  that  all  codes  are  within  the 
bounds  specified.  Items  within  the  abstract  are  compared,  such  as  date 

108 


Z01-CP-04254-05-B 

of  birth  with  age,  sex  with  specific  site,  site  with  histologic  type,  etc. 
For  patients  who  had  more  than  a  single  cancer,  items  between  extracts  are 
compared  to  ensure  consistency.  These  edit  programs  produce  printouts 
presenting  the  entire  case  as  well  as  a  message  as  to  the  item  in  question, 
which  are  sent  back  to  the  registry  for  correction. 

The  registries  serve  as  a  basis  for  research  projects  conducted  by  the  staff 
of  the  individual  registries.  Once  these  projects  are  designed  they  are 
usually  carried  out  through  funds  obtained  from  sources  other  than  the  basic 
SEER  contract.  Since  the  registries  provide  complete  coverage  of  all  cancers 
in  defined  populations,  they  are  an  ideal  resource  for  carrying  out 
collaborative  case-control  studies  to  test  the  impact  of  suspected  etiologic 
factors  for  specific  forms  of  cancers.  NCI  initiated  studies  are  carried 
out  by  the  Biometry  Branch  or  the  Environmental  Epidemiology  Branch  through 
contracts  with  the  SEER  registries. 

Major  Findings: 

Data  for  cases  diagnosed  between  January  1,  1973  and  December  31,  1977  were 
submitted  to  NCI  in  December,  1978.  Two  participants  submitted  data  only  for 
1974-1977;  one  submitted  data  only  for  1975-1977.  While  it  is  felt  that 
certain  areas  do  not  have  complete  reporting  for  1977,  the  data  were  deemed 
to  be  sufficient  to  calculate  incidence  rates  to  permit  geographic  comparisons 
by  primary  cancer  sites. 

Currently,  data  are  available  on  cases  among  residents  of  all  eleven  SEER 
areas.  Cases  of  malignant  lesions  and  in  situ  lesions  have  been  submitted, 
but  analyses  of  these  data  have  centered  around  the  malignant  lesions.  There 
were  21,537  malignant  lesions  reported  1973-1977  by  Puerto  Rico  and  319,931 
by  the  other  10  SEER  Registries. 

An  examination  of  1977  incidence  data  revealed  that  the  female  lung  cancer 
rates  are  continuing  to  rise  dramatically  among  both  whites  and  blacks  while 
the  rates  among  males  are  beginning  to  level  off.  Rates  of  melanoma  are 
continuing  to  increase  among  whites  while  the  incidence  of  stomach,  breast, 
cervix  and  corpus  showed  decreases. 

An  analysis  of  the  comparability  of  SEER  incidence  data  with  those  from  the 
Third  National  Cancer  Survey  has  been  carried  out  to  determine  whether  it 
is  possible  to  analyze  trends  in  cancer  incidence  over  time,  beginning  in 
1969.  Although  there  are  only  four  areas  common  to  those  two  surveys,  they 
represent  55%  of  TNCS  and  54%  of  SEER.  The  results  of  the  anlysis  revealed 
the  rates  for  whites  to  be  reasonably  comparable  between  total  SEER  and  total 
TNCS,  while  those  for  blacks  were  not.  Thus,  the  trends  in  incidence  rates 
for  whites  were  analyzed  over  the  period  1964-1976  and  the  most  striking 
changes  were:  a  slowing  down  of  the  lung  cancer  increase  among  males  to  1% 
per  year  while  that  for  females  continued  to  increase  at  8%   per  year;  a 
decrease  in  incidence  of  cervical  cancer  of  6%  per  year  and  of  stomach  cancer 
by  3%  per  year  among  males  and  4%  per  year  among  females;  and  an  increase  in 
incidence  of  cancer  of  the  uterine  corpus  of  7%  per  year. 
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Mortality  data  were  obtained  from  the  National  Center  for  Health  Statistics. 
Obtaining  population  estimates  by  age,  sex  and  race  for  denominators  for 
rates,  on  the  other  hand,  posed  a  problem.  Since  half  of  the  SEER  areas  are 
aggregates  of  counties  rather  than  entire  states,  it  was  necessary  to  obtain 
population  estimates  by  individual  counties.  These  were  prepared  by  the 
Bureau  of  the  Census  on  contract  from  the  Environmental  Epidemiology  Branch 
of  NCI  for  e'^ery   county  in  the  U.S.  for  each  year  1971  through  1975.  It  was 
necessary  to  use  locally  prepared  estimates  of  racial  distribution  for  Hawaii 
and  New  Mexico,  however,  since  they  had  more  detailed  information  available 
on  which  to  base  their  estimates.  In  addition,  the  contract  with  the  Census 
Bureau  requires  estimates  for  1976  and  1977  but  since  these  estimates  are  not 
currently  available,  they  were  prepared  by  Biometry  Branch  staff  by  a 
straight-line  projection  of  the  1974-1975  estimates. 

Mortality  rates  for  the  total  United  States  were  examined  in  order  to  place 
the  SEER  data  in  perspective.  1977  mortality  tapes  are  currently  unavailable. 
The  age-adjusted  cancer  mortality  rate  for  the  U.S.  for  all  sites  combined 
for  1973-1976  was  165.8  per  100,000  population.  The  corresponding  rate  for 
all  SEER  locations  combined  was  167.7.  For  each  sex  and  for  each  of  the 
cancer  sites  which  were  examined  the  SEER  mortality  rates  were  remarkably 
close  to  those  of  the  United  States.  It  does  not  necessarily  follow  that  the 
SEER  cancer  incidence  rates  are  good  estimates  of  cancer  incidence  for  the 
United  States.  However,  since  the  SEER  mortality  rates  were  so  consistently 
close  to  those  of  the  U.S.,  it  seems  reasonable  to  use  SEER  incidence  rates 
as  crude  estimates  of  U.S.  incidence  rates. 

There  was  considerable  variation  among  the  SEER  registries  in  both  incidence 
and  mortality.  The  average  annual  1973-1977  incidence  rates  for  all  sites  for 
all  SEER  locations  combined  excluding  Puerto  Rico  was  326.0  per  100,000 
population,  but  the  rate  varied  from  a  low  of  280.1  in  Utah  to  a  high  of 
357.2  in  San  Francisco.  The  total  SEER  mortality,  1973-1976,  rate  was  167.7 
with  a  low  of  122.5  in  Utah  and  a  high  of  200.4  in  New  Orleans. 

In  August  each  registry  will  submit  a  tape  to  NCI  containing  follow-up  data 
through  1978.  This  will  allow  NCI  to  calculate  5  year  survival  rates  on  a 
population  base  for  the  first  time.  Since  only  seven  registries  reported 
data  in  1973  the  number  of  cases  may  be  too  small  to  yield  reliable  rates. 
However,  there  will  be  substantial  numbers  of  cases  for  the  calculation  of  3 
year  survival  rates  and  plans  are  being  made  to  publish  at  least  3-year 
survival  rates  by  registry  for  the  period  1973-1975. 

Since  the  SEER  Program  identifies  all  cases  of  cancer  diagnosed  in  defined 
populations,  it  is  a  valuable  resource  for  case-control  studies  to  identify 
possible  etiologic  agents.  A  major  advantage  is  that  case-finding  techniques 
are  already  in  place  and  it  is  possible  to  modify  them  to  permit  yery   early 
identification  of  the  cancers  of  interest  so  that  patients,  rather  than 
proxies  for  the  patients,  can  be  interviewed.  Furthermore,  population  controls 
can  be  used,  thus  avoiding  a  number  of  problems  posed  by  the  use  of  non-cancer 
hospital  controls.  Two  major  studies  of  this  type  are  now  being  carried  out 
in  most  of  the  SEER  locations.  One  is  aimed  at  studying  the  relationship  of 
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bladder  cancer  and  the  use  of  artificial  sweeteners  and  the  other  is 
attempting  to  assess  the  impact  of  ozone  depletion  on  the  occurrence  of 
non-melanoma  skin  cancer.  The  possibility  of  using  SEER  to  study  the 
relationship  between  the  use  of  oral  contraceptives  and  cancers  of  the 
breast  and  endometrium  is  now  being  explored. 

Significance  of  the  Program  to  the  Institute: 

Continuing  information  on  both  cancer  incidence  and  patient  survival  is 
essential  so  that  the  nature  and  magnitude  of  the  cancer  problem  can  be 
determined  and  changes  over  time  can  be  assessed.  As  an  important  step 
toward  prevention,  continuing  analysis  of  variations  in  cancer  incidence 
across  subgroups  of  the  population  can  lead  to  specific  etiologic  hypotheses 
for  further  testing.  This  in  turn  may  lead  to  the  identification  of  risk 
factors  which  can  be  brought  under  control.  Through  continuing  analyses  of 
survival  data,  the  Program  can  provide  important  clues  to  improved  treatment 
methods.  The  maintenance  of  population-based  cancer  registries  provides 
a  data  base  against  which  some  of  the  major  programs  of  the  Institute  can 
be  assessed.  For  example,  the  impact  of  specific  cancer  control  programs 
can  be  measured  to  determine  the  extent  to  which  these  programs  are  meeting 
their  stated  goals.  Data  on  cancer  centers  can  be  compared  with  these 
population-based  data  to  determine  in  what  ways  cancer  center  patients  and 
the  treatment  they  receive  differs  from  that  in  the  general  population. 

Proposed  Course  of  the  Project: 

1.  The  SEER  Program  grew  out  of  two  major  programs  of  the  Biometry  Branch  -- 
the  Third  National  Cancer  Survey  (and  its  predecessors)  to  measure  cancer 
incidence  and  the  End  Results  Program  to  measure  patient  survival.  The 
Surveys  have  made  available  incidence  data  for  three  points  in  time  --  1937, 
1947,  and  1969-71.  As  indicated  above,  the  incidence  data  from  the  SEER 
Program  for  the  white  population  are  sufficiently  comparable  to  those  from 
the  TNCS  that  it  is  possible  to  extend  the  three  points  from  the  TNCS  into 
the  period  covered  by  the  SEER  Program.  The  End  Results  Program  has  provided 
trend  data  on  cancer  patient  survival  by  combining  data  from  two  population- 
based  registries  and  two  hospital  registries  over  a  period  of  30  years. 

Work  is  now  going  on  to  extend  the  trend  data  from  those  areas  to  include 
follow-up  information  through  1978.  Additional  work  is  planned  to  determine 
whether  it  is  possible  to  put  together  these  earlier  data  and  survival  data 
from  the  SEER  Program  in  order  to  continue  to  extend  these  trends  on  an 
annual  basis. 

2.  Another  aspect  of  the  SEER  Program  that  is  new  being  investigated 
intensively  is  the  area  of  computer  systems  for  the  SEER  registries.  Up  to 
this  point  each  registry  has  developed  and  maintained  its  own  data  management 
system  and  continues  to  do  its  own  independent  development.  Since  this 
involves  a  certain  amount  of  duplication  across  the  total  SEER  Program,  and 
since  it  is  an  expensive  activity,  a  small  group  of  computer  experts  has  been 
engaged  as  consultants  to  address  the  following  questions: 
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a)  It  is  realistic  for  NCI  to  insist  that  the  registries  adopt  a  single 
computer  processing  system  modified  to  meet  each  registry's  unique  needs 
or  should  two  or  three  such  systems  be  selected  and  implemented  based  on 
registry  size,  hardware  requirements,  etc.?  b)  Can  either  of  these  operations 
be  carried  out  within  the  constraints  of  the  available  computer  resources 
and  the  bureaucratic  considerations  within  the  agency  in  which  it  is  located? 
c)  Is  it  necessary  to  permit  individual  development  of  computer  systems  by 
SEER  Participants?  If  so,  under  what  circumstances?  d)  To  what  extent  can 
existing  data-base  management  systems  or  elements  of  them  be  used  for  SEER 
as  opposed  to  initial  development  of  them  by  the  SEER  participants  or  by 
NCI?  After  these  consultants  have  finished  their  investigation  and  make 
their  recommendations  some  changes  in  the  overall  approach  to  computer  systems 
in  the  SEER  Program  will  be  made. 

3.  During  the  past  year  a  reorganization  of  the  Biometry  Branch  has  been  put 
into  effect.  Currently  the  responsibility  for  policy  and  direction  of  the 
SEER  Program  is  in  the  hands  of  the  Branch  Chief  and  the  responsibility  for 
the  operation  of  the  Program  is  under  the  Head  of  the  Demographic  Analysis 
Section.  All  staff  members  with  direct  involvement  in  the  SEER  Program  are 
in  the  Demographic  Analysis  Section  with  the  exception  of  those  involved  in 
the  computer  aspects  of  the  Program.  This  reorganization  has  provided  more 
direction  coordination  and  consistency  to  the  Program.  During  the  coming 
year  the  current  organization  will  be  reevaluated  to  see  whether  Program 
operation  can  be  made  even  more  efficient. 
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Ten  year  followup  results  from  the  HIP  study  of  screening  for  breast  cancer  have 
shown  that  the  screened  group  experienced  1/3  less  mortality  from  breast  cancer  thanj 
the  control  group.  This  reduction  appeared  to  be  concentrated  in  women  over  50. 
The  associations  of  cancer  incidence  with  income  and  education  were  studied.  Among 
whites,  strong  negative  associations  were  observed  for  esophageal,  stomach,  lung  and 
cervical  cancer  with  positive  associations  for  colon,  bladder  and  breast  cancer.  An 
analysis-  of  TNCS  and  SEER  data  showed  that  for  white  males  the  incidence  rate  of 
mesothelioma  has  increased  in  recent  years.  The  development  of  methodology  for  the 


evaluation  of  screening  programs  has  demonstrated  new  age  dependent  characteristics 


of  lead  time  and  length  bias.  Appropriate  variables  to  use  in  the  analysis  of 
randomized  screening  trials  were  defined.  A  study  of  suicides  among  cancer  patients 


indicated  that  male  patients  were  at  twice  their  expected  risk  of  suicide  while 
females  were  not  at  excess  risk.-  The  relationship  of  the  levels  of  selected  urinary 


steroid  metabolites  to  breast  cancer  recurrence  subsequent  to  radical  mastectomy  was 


studied;  relationships  were  observed  only  for  postmenopausal  patients. 
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Project  Description 

Objectives: 

To  conduct  research  in  cancer  etiology,  screening  for  early  detection, 
prognosis  and  in  statistical  methodology. 

To  provide  consultation  to  other  divisions  of  NCI,  to  other  institutes  of  NIH 
and  to  Non-governmental  groups  on  collection  and  analysis  of  data  on  human 
populations,  on  design  and  analysis  of  special  studies. 

Methods  Employed: 

A  wide  variety  of  statistical  procedures  and  principals  are  used  for  design- 
ing studies  and  analyzing  results.  Some  of  these  are  standard  techniques 
while  others  are  developed  for  handling  specific  conditions  dictated  by  the 
subject  matter. 

Major  Findings: 

1.  In  a  study  of  breast  cancer,  in  collaboration  with  investigators  from  the 
Soviet  Union,  data  have  been  collected  on  some  2,271  breast  cancer  cases 
diagnosed  in  1976  at  nine  areas  participating  in  the  SEER  Program.  This  is 

a  30  percent  random  sample  of  all  primary  white  female  breast  cancers  diag- 
nosed that  year.  Diagnostic  slides  for  as  many  of  these  patients  as  possible 
have  also  been  collected  for  histological  review. 

The  ultimate  goal  of  the  study  is  to  compare  patient  survival  results  for 
cases  that  are  similar  with  respect  to  histologic  type,  age,  treatment  and 
extent  of  disease  and  to  explain  any  differences  that  may  arise.  At  this 
time  only  the  initial  data  are  available.  Observations  on  a  sample  of  cases 
(281  Soviet  and  2,271  American)  suggest  that  time  from  onset  to  initiation  of 
therapy  is  longer  in  the  USSR  than  in  the  USA.  Fifty-three  percent  of  USSR 
cases  received  a  radical  mastectomy  compared  with  18  percent  of  US  cases. 
Seventy  percent  of  USSR  cases  with  localized  or  regional  disease  received 
adjunctive  radiation  and/or  chemotherapy  compared  with  24  percent  of  US 
cases. 

2.  The  associations  of  cancer  incidence  with  income  and  education  among 
whites  and  blacks  are  studied  for  fourteen  major  primary  sites  to  confirm 
those  previously  described  and  to  identify  new  associations.  In  addition, 
the  effect  of  adjustment  for  population  differences  in  socioeconomic  distri- 
bution on  the  observed  differences  in  cancer  incidence  among  blacks  compared 
to  whites  is  considered. 

The  population  studied  is  that  included  in  the  Third  National  Cancer  Survey 
of  selected  areas  of  the  United  States  during  the  years  1969-71.  Race- 
and  sex-specific  median  years  of  education  and  race-specific  median  family 
income  of  the  census  tract  of  residence  are  used  to  define  socioeconomic 
groups.  Adjusted  rates  are  calculated  using  the  direct  method;  the  test  for 
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significant  differences  among  groups  is  the  poisson-modified  Mantel-Haenszel 
summary  chi-square.  In  addition,  a  binary  variable  linear  multiple  regres- 
sion model  is  used  to  allow  further  adjustment  for  confounding  variables  in 
assessing  the  effect  of  the  main  variables. 

Among  whites,  strong  negative  associations  are  observed  for  esophageal  and 
stomach  cancers  among  both  sexes,  for  all  sites  combined,  lung  cancer,  and  to 
a  lesser  extent  chronic  lymphocytic  leukemia  among  males,  and  for  cervical 
cancer  among  females.  Income  appears  to  have  a  larger  impact  than  education 
on  the  incidence  of  esophageal,  lung,  and  cervical  cancers,  whereas  education 
has  a  greater  influence  on  stomach  cancer  and  chronic  lymphocytic  leukemia. 
Positive  associations  are  seen  for  colon  cancers  among  both  sexes,  bladder 
cancer  among  males,  and  breast  as  well  as  uterine  corpus  cancer  among  females; 
the  role  of  education  exceeds  that  of  income  for  each  of  these  sites.  Direct 
associations  are  suggested  for  granulocytic  leukemia  and  female  pancreatic 
cancer;  in  addition,  some  lymphomas  among  males  tend  toward  a  positive  asso- 
ciation with  income.  Among  males,  both  rectal  and  prostatic  cancers  appear 
to  have  opposite  trends  with  the  two  socioeconomic  indicators:  negative  with 
income  and  positive  with  education. 

The  findings  among  blacks  are  consistent  with  those  among  whites  for  esopha- 
geal, lung,  prostatic,  and  cervical  cancers.  A  direct  association  for  breast 
cancer  is  observed  with  education  but  not  income.  In  contrast  to  the  strong 
trends  demonstrated  among  whites  for  stomach  and  colon  cancers,  little  varia- 
tion is  evident  among  blacks.  Patterns  corresponding  to  those  observed  among 
whites  are  also  not  apparent  for  pancreatic,  bladder,  or  uterine  corpus 
cancers.  However,  a  direct  association  between  both  socioeconomic  variables 
and  rectal  cancer  is  suggested  among  black  males  as  is  an  inverse  association 
between  education  and  all  types  of  leukemia  combined  among  black  females. 

Education  adjustment  reduces  the  male  age-  and  area-adjusted  racial  differ- 
ence in  rates  for  all  sites  combined,  but  it  is  still  highly  significant;  the 
difference  is  reduced  further  and  becomes  nonsignificant  with  adjustment  for 
income.  Education  adjustment  has  virtually  no  effect  on  the  female  black 
deficit,  and  income  adjustment  increases  the  difference.  The  age-  and  area- 
adjusted  rates  among  blacks  are  substantially  higher  than  those  among  whites 
of  the  same  sex  for  cancers  of  the  esophagus,  stomach,  pancreas,  lung  among 
males,  prostate,  and  uterine  cervix,  and  for  multiple  myeloma.  Socioeconomic 
adjustment  decreases  the  racial  differences,  which  still  however  are  very 
significant  except  for  esophageal  and  stomach  cancers  among  females  and  lung 
cancer  among  males.  For  those  three  sites,  the  differences  are  reduced  in 
significance,  becoming  nonsignificant  for  female  stomach  cancer  with  income 
adjustment  and  for  male  lung  cancer  with  education  adjustment.  Income  adjust- 
ment results  in  a  nonsignificantly  higher  lung  cancer  rate  among  white 
compared  to  black  males.  The  black  deficits  among  males  for  colon  and  rectal 
cancers  are  reduced  by  socioeconomic  adjustment;  the  female  rates  for  these 
sites  are  not  significantly  different  before  or  after  such  adjustment.  Male 
bladder  cancer  and  female  breast  cancer  are  each  considerably  higher  among 
whites  compared  to  blacks.  Education  has  a  larger  impact  than  income  adjust- 
ment in  reducing  the  differences,  which  remain  highly  significant.  Socio- 
economic adjustment  has  little  effect  on  the  higher  rates  among  whites  of 
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uterine  corpus  or  ovarian  cancers,  or  Hodgkin's  disease,  the  other  lymphomas, 
or  the  leukemias. 

3.  Nasopharngeal  carcinoma  (NPC)  has  become  an  increasingly  important  entity 
for  tumor  biologists  because  accumulated  information  indicates  that  both 
genetic  and  environmental  factors  contribute  to  the  development  of  this 
disease.  Based  on  806  cases  of  nasopharyngeal  cancer  in  the  TNCS  and  SEER 
files,  of  which  698  were  classified  as  NPC,  demographic  patterns  were  exam- 
ined for  clues  to  the  etiology  of  the  disease.  The  high  risk  of  developing 
NPC  for  Chinese-Americans  and  teen-age  blacks  was  confirmed.  In  the  United 
States,  blacks  have  been  shown  to  be  infected  with  the  Epstein-Barr  virus  at 
an  earlier  age  than  whites;  whether  this  is  relevant  to  the  development  of  NPC 
in  teen-age  blacks  remains  unknown  but  should  be  pursued. 

4.  In  recent  years  evidence  has  strongly  implicated  asbestos  in  the  etiology 
of  mesothelioma.  Although  still  a  relatively  rare  tumor,  there  is  evidence 
that  its  incidence  is  increasing  in  the  United  States.  Incidence  rates  were 
calculated  for  race  and  sex  subgroups  based  on  206  cases  in  the  TNCS  file  and 
448  cases  in  the  SEER  file.  For  white  males  the  age-adjusted  incidence  rate 
for  mesothelioma  increased  from  an  annual  average  rate  of  5.5  per  million 
during  1969-71  (TNCS  data)  to  8.6  per  million  during  1973-76  (SEER  data),  a 
statistically  significant  change.  Rates  for  white  females  and  black  males 
and  females  also  increased  over  time  but  the  number  of  cases  available  for 
study  was  small  and  the  changes  over  time  were  not  statistically  significant. 
Other  variables  that  influence  the  occurrence  of  this  tumor  are  currently 
being  studied. 

5.  Findings  to  date  in  the  HIP  Study  strongly  suggest  the  usefulness  of 
annual  screening  for  breast  cancer  using  clinical  examination  plus  mammo- 
graphy. Over  a  ten  year  period  of  followup,  the  study  group  has  about  one- 
third  less  mortality  from  breast  cancer  than  the  control  group.  This 
reduction  appears  to  be  concentrated  among  women  50  years  of  age  and  older. 
The  differential  between  study  and  control  cases  in  fatality  from  breast 
cancer  is  almost  entirely  due  to  the  exceptionally  better  survival  among  cases 
detected  through  screening.  Both  the  clinical  examination  and  mammography 
contributed  to  this  favorable  situation,  but  the  magnitude  of  the  independent 
contribution  of  each  modality  is  difficult  to  determine. 

6.  Work  has  continued  on  the  development  of  theory  for  the  evaluation  of 
screening  programs  for  the  early  detection  of  disease  using  methodology  from 
renewal  theory.  Effort  has  focused  on  the  theory  of  repetitive  screening  in 
the  context  of  an  evaluation  trial.  Topics  being  investigated  include  age 
dependence,  parameter  estimation,  lead  time,  length  biased  sampling  and  mor- 
tality measures.  New  theoretical  results  were  derived  for  lead  time  distri- 
butions and  a  numerical  investigation  revealed  that  lead  time  parameters  can 
be  useful  in  deciding  upon  the  number  of  screens  to  be  administered  in  an 
evaluation  study.  Some  of  the  theoretical  concepts  were  applied  to  the  design 
and  analysis  of  a  colon  cancer  screening  study  at  the  University  of  Minnesota 
and  a  lung  cancer  screening  study  at  Mayo  Clinic. 
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7.  A  mathematical  model  to  specify  the  observed  quantities  in  a  periodic 
screening  program,  such  as  the  number  of  cases  which  surface  between  screens 
and  the  number  of  cases  detected  at  each  screen  is  under  development.  The 
model  uses  three  basic  variables:  the  age  at  entry  into  the  preclinical  state 
(X),  the  duration  of  the  preclinical  state  (Y),  and  the  age  at  observation 
(A).  Model  derivation  lead  to  methodology  for  estimating  the  joint  distribu- 
tion of  X  and  Y  as  well  as  the  false  negative  rate  of  the  screening  test.  The 
age  variable  A  is  allowed  to  have  an  arbitrary  distribution  over  a  bounded 
range.  This  leads  to  modifications  of  the  existing  results  on  lead  time  and 
length  bias  in  a  periodic  screening  program.  Research  has  begun  on  extensions 
of  the  model  to  include  the  age  at  entry  into  the  clinical  disease  state  and  a 
characterization  of  disease  mortality. 

8.  An  investigation  of  study  design  and  data  analysis  problems  in  the  evalua- 
tion of  screening  programs  was  undertaken.  The  development  of  a  methodolog- 
ical framework  for  the  design  and  analysis  of  a  screening  program  was 
continued.  The  reasons  for  the  necessity  of  a  randomized  controlled  trial  for 
evaluation  were  clarified.  The  desirability  of  population  mortality  as  the 
evaluation  endpoint  was  stressed.  The  inadequacy  of  alternative  endpoints 
such  as  incidence,  stage  and  survival  as  a  result  of  lead  time  and  length  bias 
was  described.  Study  designs  for  the  rigorous  evaluation  of  screening  pro- 
grams to  determine  benefit,  optimal  frequency  and  marginal  contribution  of  a 
single  screening  modality  were  outlined. 

9.  Members  of  the  Section  staff  who  were  involved  in  the  1977  review  of 
breast  cancer  screening  have  continued  to  work  on  unsolved  methodological 
problems  encountered  in  that  review.  Relationships  between  the  clinical  trial 
to  evaluate  therapy  and  the  randomized  controlled  trial  to  determine  the 
effectiveness  of  screening  for  the  early  detection  of  disease  were  examined. 
The  concept  of  a  valid  covariate  or  response  variable  was  defined  in  relation 
to  the  time  at  which  a  variable  is  determined  relative  to  the  time  of  random- 
ization. Variables  which  are  determined  after  randomization  are  at  least 
potentially  affected  by  treatment  and  were  found  to  be  inappropriate  for  most 
retrospective  stratification  and  response  measurement  purposes  in  the  screen- 
ing setting.  Specific  screening  problems  analyzed  within  this  context 
included  the  uses  of  various  age  definitions,  the  age  at  which  screening  is 
effective,  and  the  marginal  contribution  of  a  single  screening  modality. 

10.  A  study  of  lung  cancer  in  uranium  miners  was  continued  in  collaboration 
with  Dr.  Thomas  Mason  of  NCI,  Dr.  Geno  Saccomanno  of  Grand  Junction,  Colorado 
and  Dr.  Victor  Archer  of  Salt  Lake  City,  Utah.  The  natural  history  of  lung 
cancer  as  defined  by  sputum  cytology  and  the  influence  of  smoking,  radiation 
and  demographic  variables  on  etiology  are  being  investigated  using  a  descrip- 
tive epidemiologic  approach  and  stochastic  modeling  concepts.  It  was  found 
that  the  probability  of  malignant  transformation  increases  with  increasing 
severity  of  cellular  atypia;  however,  for  intermediate  stages  of  atypia,  there 
was  also  a  significant  probability  of  disease  regression.  Further,  for  indi- 
viduals with  moderate  atypia  and  heavy  radiation  exposure,  smoking  history 
had  little  effect  on  progression  through'  intermediate  cytologic  stages,  yet 
heavy  smokers  were  less  likely  to  exhibit  regression  than  were  non-smokers. 
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The  results  have  implication  for  preventive  programs  and  industrial  safety 
regulation  legislation.  Preliminary  findings  were  presented  at  the 
Conference/Workshop  on  Lung  Cancer  Epidemiology  and  Industrial  Applications  of 
Sputum  Cytology  in  November,  1978, 

11.  A  study  of  suicides  among  cancer  patients  was  conducted  to  determine  to 
what  extent  (if  any)  cancer  patients  were  at  excess  risk  of  suicide.  Data  in 
the  study  was  obtained  from  the  Connecticut  tumor  registry.  Age,  sex,  decade 
of  diagnosis,  and  years  since  diagnosis  were  controlled  in  the  analysis.  Male 
cancer  patients  were  found  to  be  at  twice  their  expected  risk  of  suicide. 
This  excess  risk  was  highest  in  the  early  years  after  diagnosis.  The  pattern 
of  excess  risk  was  similar  in  all  age  groups,  and  there  was  no  trend  of 
increasing  risk  over  decades  of  diagnosis.  Females  were  not  found  to  be  at 
excess  risk  of  suicide.  Interestingly,  females  have  lower  expected  suicide 
rates  than  males.  A  manuscript  summarizing  the  results  of  this  part  of  the 
study  has  been  submitted  to  the  Journal  of  Chronic  Disease.  An  extension  of 
this  study  is  currently  in  progress.  The  effect  on  risk  of  suicide  of  marital 
status,  stage  of  disease,  treatment,  and  site  are  evaluated.  Preliminary 
results  indicate  that  among  males,  those  that  are  married  have  a  slightly 
higher  excess  risk  than  those  that  are  unmarried.  Excess  risk  of  suicide  for 
males  is  related  to  stage  at  diagnosis  with  "localized"  being  associated  with 
a  substantially  lower  excess  risk  than  "distant."  Male  cancer  patients 
treated  with  surgery  seem  at  slightly  higher  excess  risk  of  suicide  than  those 
who  receive  other  treatments.  For  cancers  of  the  larynx  and  the  leukemias, 
males  have  particularly  higher  excess  risk  of  suicide  than  females. 

12.  Mortality  statistics  are  commonly  used  to  investigate  etiological  and 
environmental  factors  affecting  cancer  incidence,  however,  the  reliability  of 
cancer  mortality  statistics  has  not  been  widely  examined.  Using  data  collec- 
ted in  the  Third  National  Cancer  Survey,  a  study  is  being  conducted  on  the 
accuracy  of  cancer  death  certificate  data.  Single  primary  cancer  patients 
enrolled  in  the  survey  between  1969-1971  who  died  between  1969-1971  are 
included  in  the  study.  The  cancer  site  at  diagnosis  is  compared  with  the  site 
recorded  on  the  death  certificate.  Large  common  sites,  particularly  breast, 
lung,  and  prostate,  show  relatively  good  agreement  between  site  of  diagnosis 
and  the  site  on  the  death  certificate.  Colon  and  rectum  are  commonly  mis- 
classified.  Lower  incidence  sites  show  higher  rates  of  misclassification.  A 
presentation  summarizing  the  results  of  this  study  will  be  presented  at  the 
November  meeting  of  the  American  Association  of  Public  Health  and  a  manuscript 
will  be  submitted  to  Public  Health  Reports. 

13.  The  relationship  of  the  levels  of  selected  urinary  steroid  metabolites  to 
breast  cancer  recurrence  subsequent  to  radical  mastectomy  has  been  studied. 
The  data  suggested  that  the  steroid  measurements  standardized  to  per  gram  of 
creatinine  were  the  appropriate  measure  to  use  in  exploring  these  relation- 
ships. No  significant  associations  were  found  for  premenopausal  patients; 
however,  for  postmenopausal  patients  low  levels  of  total  17-ketosteroids  were 
associated  with  a  reduced  two-year  recurrence-free  rate  whereas  low  and  high 
levels  of  ll3-hydroxyandrosterone  and  high  levels  of  total  estrogens  were 
associated  with  a  relatively  high  two-year  recurrence-free  rate.  Because  of 
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the  large  number  of  significance  tests  performed  and  the  lack  of  consistent 
patterns  it  is  questionable  whether  the  observed  associations  should  be  taken 
seriously.  Including  these  steroid  quantities  in  a  multivariate  regression 
model  along  with  previously  determined  clinical  prognostic  factors  indicated 
that  the  steroid  determinations  were  the  least  important  variables  and  did  not 
make  a  significant  contribution  to  the  fit  of  the  model.  A  manuscript  report- 
ing the  results  of  this  study  has  been  submitted  to  CANCER. 

14.  The  prognostic  significance  of  age,  sex,  clinical  stage,  and  symptoms  has 
been  studied  for  each  of  the  four  histologic  subtypes  of  Hodgkin's  Disease 
using  single  variable  and  multivariate  procedures.  The  data  used  was  collec- 
ted by  the  American  Joint  Committee  on  Cancer  Staging  and  included  information 
on  637  patients  diagnosed  in  four  hospitals  during  the  period  1965-1970.  The 
important  prognostic  factors  for  each  subtype  were  as  follows; 

Subtype  Prognostic  factors 

Nodular  sclerosis  age,  symptoms,  stage 

Lymphocyte  predominance  age,  symptoms,  stage 

Mixed  cellularity  stage,  age 

Lymphocyte  depletion  age 

One  of  the  primary  problems  with  historical  studies  of  this  type  is  the 
improvements  in  treatment  which  have  occurred  in  recent  years  for  Hodgkin's 
Disease.  These  improvements  have  likely  modified  the  effects  of  some  previ- 
ously established  prognostic  factors  making  historical  studies  on  prognosis 
of  questionable  value.  Changes  in  effects  of  prognostic  factors  over  time 
may,  however,  give  some  insight  into  how  improvements  in  treatment  are  modify- 
ing the  biological  behaviour  of  the  disease.  A  manuscript  reporting  the 
results  of  this  study  is  currently  being  prepared. 

15.  Among  508  cases  of  female  in  situ  breast  cancer  reported  by  the 
California  and  Connecticut  Tumor  registries  (diagnosed  1955-71),  slides  for 
295  patients  were  reviewed  by  two  NCI  pathologists.  Of  these,  the  diagnosis 
of  in  situ  breast  cancer  was  considered  unequivocal  for  213,  and,  conse- 
quently, subsequent  analysis  confined  to  these.  An  excess  risk  of  developing 
second  breast  cancers  (P  <.01)  was  found  among  patients  with  the  lobular  type, 
but  not  among  patients  with  other  types. 

16.  In  collaboration  with  the  Michigan  Cancer  Foundation,  a  population-based 
case-control  study  of  all  incident  cases  of  histologically  confirmed  cancer  of 
the  lower  urinary  tract  diagnosed  in  a  one  year  period  is  being  conducted. 

The  purpose  of  the  study  is  to  determine  if  known  or  suspected  occupational 
exposures,  particularly  exposures  occurring  in  the  automotive  industry,  are 
associated  with  the  elevated  risk  of  developing  bladder  cancer  in  the  Detroit 
area.  Several  other  exposures  will  be  considered,  most  notably,  artificial 
sweeteners,  filtered  cigarettes,  and  sources  of  drinking  water.  We  are  also 
investigating  the  methodologic  question  of  whether  hospital  controls  are 
likelier  to  use  artificial  sweeteners  than  general  population  controls  due  to 
a  greater  tendency  for  hospital  controls  to  have  conditions  related  to  obe- 
sity. This  has  been  a  major  criticism  of  negative  hospital-based  case-control 
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studies  concerning  the  association  between  artificial  sweeteners  and  bladder 
cancer.  To  address  this  question,  two  control  groups  were  selected.  One  con- 
trol group  is  an  age-  and  sex-stratified  sample  from  the  general  population. 
The  other  is  individually  matched  to  the  cases  on  hospital,  race,  age  (within 
5  years),  sex,  and  date  of  admission.  The  interviewing  phase  of  the  study  has 
been  completed.  Interviews  have  been  conducted  on  447  bladder  cancer 
patients,  537  population  controls  and  346  hospital  controls. 

17.  Several  joint  projects  with  investigators  outside  the  Section  or  Branch 
were  undertaken,  including:  collaboration  with  Dr.  Paul  Levine,  Laboratory  of 
Viral  Carcinogenesis,  NCI,  on  several  studies  of  the  Epstein-Barr  virus  and 
its  role  in  cancer  etiology;  collaboration  with  Dr.  John  Berg,  Colorado 
Regional  Cancer  Center,  on  a  study  of  economic  status  and  cancer  incidence  in 
Colorado  and  a  review  of  the  epidemiology  of  pancreatic  cancer;  consultation 
with  DCBD,  NCI  on  the  design  and  analysis  of  a  colorectal  cancer  screening 
program  at  the  University  of  Minnesota  and  a  lung  cancer  screening  program  at 
the  Mayo  Clinic,  Johns  Hopkins  University  and  Memorial  Sloan-Kettering  Cancer 
Center;  membership  on  the  Pancreatic  Task  Force  of  the  American  Joint 
Committee  on  Cancer  Staging  and  End  Results  Reporting  and  on  the  Working  Cadre 
of  the  National  Pancreatic  Cancer  Program,  an  NCI  organ  site  program. 

Significance  to  Biometric  Research  and  the  Program  of  the  Institute: 

Many  of  the  benefits  of  the  consultation  program  are  long  range  in  nature  and 
consist  of  setting  up  record  systems  and  study  situations  which  enlarge  the 
potential  study  resources  of  NCI  and  related  organizations.  The  research 
objectives  of  the  Institute  are  promoted  by  continued  work  on  the  integration 
of  various  study  techniques,  e.g.,  retrospective  and  prospective  studies, 
analyses  of  mortality  data  and  morbidity  surveys,  epidemiologic  investigations 
and  cancer  registries.  An  example  of  the  interaction  between  epidemiologic 
and  end  results  investigations  are  studies  of  prognostic  factors  and  the  role 
of  these  factors  in  cancer  etiology. 

Proposed  Course 

The  emphasis  of  this  project  has  been  on  examining  patterns  of  cancer  patient 
survival  in  relation  to  therapy,  extent  of  disease,  histologic  type,  etc. 
This  kind  of  activity  will  continue  as  new  studies  of  factors  related  to 
patient  survival  are  conducted.  In  addition,  emphasis  will  be  placed  on 
developing  a  better  understanding  of  the  interrelationship  of  cancer  inci- 
dence, patient  survival  and  cancer  mortality.  This  research  should  produce  a 
better  understanding  of  how  these  measures  can  be  utilized  in  assessing  the 
effect  of  Introduction  of  new  preventive  measures,  screening  programs  and 
therapeutic  modalities. 

Analytic  studies  for  investigative  factors  related  to  cancer  etiology  will  be 
developed.  Special  emphasis  will  be  placed  on  environmental  or  occupational 
determinants  that  can  lead  to  preventive,  measures. 
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Activities  will  continue  on  the  development  of  methodology  for  the  design  and 
analysis  of  screening  programs.  New  models  for  the  analysis  and  comparison  of 
screening  designs  and  measures  of  effectiveness  will  be  developed.  The  role 
of  length-biased  sampling  in  the  analysis  and  interpretation  of  screening  data 
will  be  studied.  It  is  anticipated  that  the  HIP  breast  cancer  screening 
study,  a  contract  of  the  Biometry  Branch,  will  continue  through  at  least  15 
years  of  follow-up  of  all  breast  cancer  cases,  and  that  the  results  of  modell- 
ing research  will  be  applicable  to  the  HIP  data  as  well  as  to  data  from 
screening  programs  for  other  cancers. 
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Project  Description 

Objectives: 

To  describe  and  analyze  cancer  morbidity  and  mortality  in  human  populations; 
to  identify  factors  that  may  be  associated  with  the  occurrence  of  cancer; 
and,  to  identify  causative  or  promoting  factors  for  specific  sites  of 
cancer  through  comparison  of  high-risk  with  low-risk  populations,  taking 
advantage  of  natural  experiments  such  as  comparison  of  migrant  groups  with 
their  countries  of  origin. 

Methods  Employed: 

Several  different  studies  are  reported  here.  Therefore,  a  variety  of 
methods  are  being  used.  Where  appropriate  these  will  be  described  in  the 
following  sections. 

Major  Findings: 

Stomach  Cancer: 

Incidence  and  mortality  rates  for  stomach  cancer  in  Japan  are  among  the  highest 
in  the  world.  In  contrast,  the  corresponding  rates  for  the  United  States  are 
relatively  low,  even  among  the  Japanese  migrants  to  Hawaii.  Thus,  for  the 
past  several  years  a  cohort  of  8,000  men  of  Japanese  ancestry,  living  in 
Hawaii,  has  been  studied  to  relate  dietary  factors  as  well  as  a  host  of 
demographic  and  medical  variables  to  the  occurrence  of  cancer.  Thus  far,  the 
consumption  of  salted  and  dried  fish  and  pickled  "salted"  vegetables  appears 
to  be  greater  among  those  with  stomach  cancer  as  compared  with  controls.  It 
is  strongly  suspected  that  intestinal  metaplasia  of  the  stomach  lining  is  a 
precursor  to  cancer  of  the  stomach.  Thus,  a  considerable  effort  in  the 
Japan-Hawaii  study  is  devoted  to  the  epidemiology  of  intestinal  metaplasia. 
Low  group  I  serum  pepsinogen  levels  appear  to  be  associated  with  intestinal 
metaplasia. 

Certain  populations  in  southern  Colombia  have  been  shown  to  be  at  very  high 
risk  for  gastric  cancer,  and  the  frequency  of  premalignant  lesions  correlates 
positively  with  nitrate  levels  in  the  drinking  water,  nitrate  excretion  in 
the  urine,  the  presence  of  nitrite  in  the  gastric  juice  and  the  presence  of 
mutagens  in  the  gastric  juice.  A  new  model  for  gastric  carcinogenesis  based 
on  the  nitrosation  of  spermidine  has  been  proposed. 

Colon  and  Rectum  Cancer: 

Japanese  migrants  to  the  United  States  have  shown  colon-rectum  cancer  rates 
that  have  increased  from  the  low  level  in  Japan  to  the  high  level  of  United 
States  whites.  The  previously  reported  case-control  study  of  Japanese 
migrants  in  Hawaii  exploring  dietary  exposures  in  particular,  found  excess 
risks  for  Western  style  meals,  beef  and  strong  beans.  A  companion  case- 
control  study  of  three  prefectures  in  Japan,  involving  588  patients  and  1,176 
controls  has  been  carried  out.  Much  less  beef  is  consumed  in  Japan  than  in 
Hawan ,  though  legume  consumption  is  similar.  Analysis  of  the  data  failed  to 
reproduce  the  significant  findings  of  beef  and  string  beans  in  Hawaii,  or  to 
reveal  any  other  food  associated  with  significantly  higher  or  lower  risk  of 
colon  and  rectum  cancer. 
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Pathology  data  were  collected  from  340  Japanese  colon-rectum  cases  in  Hawaii. 
The  data  include  location,  size  and  depth  of  tumor,  number  and  types  of 
polyps,  positive  nodes  and  lymph  involvement.  The  data  are  being  analyzed  to 
study  the  interrelationships  of  the  various  factors,  including  the  possible 
polyp-cancer  relationship. 

The  polyp-colon  cancer  relationship  has  also  been  investigated  in  a  I 

descriptive  pathological  study  in  Colombia.  A  correlation  was  found  between 
the  prevalence  of  adenomatous  polyps  and  colon  cancer  in  several  communities. 

The  Kuakini  project  in  Hawaii  is  continuing  to  pursue  studies  of  mutagens  in 
feces  as  a  means  of  identifying  possible  etiologic  factors  for  colon  cancer. 
Thus  far  the  biochemists  on  the  project  have  established  a  possible 
relationship  between  beef  intake  and  mutagenicity  in  feces  in  very  small 
samples.  While  they  have  been  accumulating  some  evidence  in  studying  the 
epidemiology  of  mutagenicity,  they  have  not  been  able  as  yet  to  tie  this  to 
risk  of  colon  cancer.  That  link  is  the  major  focus  of  that  aspect  of  the 
project  during  the  coming  year.  Meanwhile,  the  cohort  of  8,006  Japanese  men 
in  Hawaii,  born  between  1900  and  1919,  is  still  being  followed  to  identify 
cases  of  certain  cancers  and  to  relate  the  probability  of  occurrence  of 
cancer  to  dietary  and  other  factors  measured  at  the  outset  of  the  study  in  the 
mid-1960's.  There  have  been  102  cases  of  colo-rectal  cancer  diagnosed  thus 
far  among  this  cohort. 

International  Trends  in  Cancer  Mortality: 

Using  data  available  from  the  World  Health  Organization  Data  Bank,  trends  in 
cancer  mortality  are  examined  for  42  countries  during  the  time  period  1950- 
1974.  For  comparison  purposes  the  countries  are  grouped  into  six  geo- 
political ly  homogeneous  sets;  namely:  Eastern  and  Southern  Europe 
(Czechslovakia,  Greece,  Hungary,  Italy,  Poland,  Portugal,  Spain,  Yugoslavia); 
Western  Europe  (Austria,  Belgium,  France,  Federal  Republic  of  Germany, 
Netherlands,  Switzerland);  North  America  and  the  United  Kingdom  (Canada,  USA, 
Australia,  England  and  Wales,  New  Zealand,  Northern  Ireland,  Scotland); 
Northern  Europe  (Denmark,  Finland,  Iceland,  Ireland,  Norway,  Sweden);  Latin 
America  (Chile,  Colombia,  El  Salvador,  Mexico,  Panama,  Trinidad  and  Tobago, 
Uruguay,  Venezuela);  and  Asia  and  Africa  (Egypt,  Hong  Kong,  Israel,  Japan, 
Mauritius,  Sri  Lanka,  Thailand).  To  facilitate  comparison  mortality  rates 
were  age-standardized  to  a  composite  of  the  populations  of  the  countries 
involved. 

In  general,  trends  were  similar  for  the  European  countries.  North  American  and 
the  United  Kingdom.  Trends  for  the  Asian  and  African  countries  were  generally 
in  the  same  direction  as  those  above  but  lower  in  magnitude.  Trends  for  the 
Latin  American  countries  were  often  opposite  those  of  the  other  groups.  Rates 
for  males  for  total  cancer  mortality  increased  between  1950  and  1974  while 
those  for  females  remained  essentially  unchanged  or  slightly  decreased.  Stomach 
cancer  mortality  decreased  (except  Mauritius)  while  intestinal  cancer  mortality 
increased  (except  Scotland).  Lung  cancer  rates  increased  sharply  among  males 
ii^^^^S^-^^^^  and  El  Salvador)  and  among  females  (particularly  in  the  USA,  the 
United  Kingdom  and  Hong  Kong).  Breast  cancer  mortality  showed  a  small  increase 
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in  most  countries.  Cervical  cancer  mortality  declined  in  the  USA,  the  United 
Kingdom  and  several  Northern  and  Western  European  countries  while  it  increased 
in  the  Eastern  European  and  Latin  American  countries.  Mortality  due  to 
endometrial  cancer  declined  except  in  Mauritius,  Poland  and  Portugal. 

Cancer  Mortality  Among  the  Chinese  in  the  United  States: 

Following  up  on  a  1959-1962  study  of  nativity  differences  in  cancer  mortality 
among  the  Chinese  in  the  United  States,  a  similar  examination  was  made  of  1968- 
1972  data.  Among  other  justifications,  the  basic  rationale  being  that  by  1970, 
a  higher  proportion  of  native-born  Chinese  had  attained  the  cancer  age  of  65 
and  over,  as  compared  to  1960.  The  terms  idai  (foreign-born)  and  erdai  (native- 
born)  are  used  to  facilitate  presention  of  findings. 

The  1968-1972  data  showed  that  the  overall  cancer  mortality  ratio  for  Chinese 
males  was  similar  to  that  of  U.S.  whites  of  the  same  sex,  whereas  Chinese 
females  had  a  lower  ratio  than  their  U.S.  white  counterparts.  Compared  to 
1959-1962^,  no  substantial  reduction  in  mortality  ratios  was  observed  except 
for  erdai  males,  whose  SMR  was  about  50  percent  of  that  for  the  white  male 
population. 

The  rise  of  colon  cancer  to  the  white  level,  a  likely  environmental  effect,  was 
consistent  with  the  experience  observed  among  migrants  from  Japan  and  from 
those  European  countries  where  a  low  risk  of  this  cancer  site  has  prevailed. 
For  the  noteworthy  liability  of  the  Chinese  to  cancer  of  the  nasopharynx,  the 
usual  speculation  on  endogenous  predisposition  seems  to  have  been  confounded 
by  our  observations  of  a  continuing  decline  since  1960  of  this  malignancy 
among  erdai  males. 

The  upward  displacement  of  lung  cancer  among  idai  males  may  be  explained  in  part 
by  the  factor  of  exposure.  For  the  perplexing  high  risk  in  lung  cancer  among 
Chinese  females  at  home  and  abroad,  however,  there  seems  to  be  no  immediate 
interpretation.  One  recent  hypothesis  deviating  from  the  traditional  belief 
linked  smoking  to  adenocarcinoma  (including  scar  cancer),  but  the  findings 
remain  inconsistent.  Although  30  percent  of  the  U.S.  Chinese  female  population 
with  lung  cancer  was  so  classified,  the  prevalence  of  smoking  among  them 
remains  to  be  determined. 

Studies  of  migrant  populations  generally  indicate  a  close  correlation  of  the 
risks  of  breast,  corpus,  and  ovary.  The  failure  of  a  rise  among  the  Chinese  in 
breast  cancer  to  the  level  of  the  host  population,  though  representing  a 
deviation  from  the  experience  of  several  European  migrant  groups  to  the  United 
States,  was  commonly  shared  by  another  Oriental  population,  the  Japanese. 
However,  both  Oriental  migrant  groups  exhibited,  as  with  their  European 
counterparts,  an  elevation  in  ovarian  cancer.  For  corpus  uteri,  the  upward 
displacement  shown  for  Japanese  and  European  migrant  groups  was  not  replicated 
among  the  Chinese,  an  adequate  explanation  of  which  seems  possible  only  through 
comprehensive  acculturation  studies  and/or  prolonged  observations. 
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The  findings  of  a  fuller  analysis,  supplemented  by  information  on  Taiwan, 
Hong  Kong,  and  Singapore,  when  completed  would  clarify  some  of  the  site 
changes  which  occurred  during  the  past  decade  and  indicate  possible  directions 
in  the  future. 

Mortality  Among  Clergymen  with  Special  Reference  to  Cancer: 
The  clergy  is  generally  known  as  a  unique  population  group  for  examining  low 
mortality  risks,  particularly  considering  the  constant  depressed  ratios  for 
cancer  and  several  other  causes  of  death  exhibiting  among  British  clergymen 
from  1860  to  1970.  Based  on  a  defined  clergy  population  of  five  predominantly 
white  Protestant  denominations,  the  study  findings  showed  certain  distinctive 
mortality  patterns. 

Comparison  was  made  of  U.S.  Episcopalian  and  British  Anglican  clergymen.  For 
all  causes  combined,  total  malignant  neoplasms,  and  cardiovascular-renal 
diseases,  the  mortality  level  of  clergymen  20  to  64  years  old  was  from  46  to 
52  percent  below  that  for  United  States  males  with  work  experience  in 
corresponding  age  groups.  An  extremely  high  deficit  of  60  percent  was  shown  for 
cancer  of  the  lung.  All  such  experiences  were  in  keeping  with  the  favorable 
mortality  observed  in  varying  degrees  among  members  of  upper  social  classes 
such  as  physicians,  lawyers,  and  teachers,  and  with  the  generally  known 
confounding  health  effects  of  occupation  and  social  class  (e.g.,  12  percent  of 
cancer  mortality  differences  shown  among  British  "occupation  orders"  were 
related  to  occupation  and  78  percent  to  ways  of  life).  Furthermore,  the  less 
depressed  mortality  for  cancers  of  intestines,  prostate,  and  pancreas, 
leukemia,  and  lymphoma  exhibited  among  the  clergy  were  generally  consistent 
with  those  reported  elsewhere  for  upper  social  classes. 

The  marked  mortality  differences  shown  between  British  government  and  Anglican 
church  statistics  suggest  possible  errors  in  reporting  of  age  and  occupation 
in  census  and  mortality  statistics,  and/or  registration  gaps  in  the  church  data. 
These  differences  were  similar  to  those  reported  for  British  physicians,  based 
on  two  comparable  sets  of  data  -  government  statistics  and  Medical  Register 
records.  The  implications  for  assessing  U.S.  data  from  similar  sources  seem 
clear. 

Field  studies  are  needed  for  gaining  deeper  insights  into  such  less  depressed 
cancer  sites  as  colon  and  prostate,  and  to  examine  the  health  state  of 
Catholic  priests. 

Cancer  Mortality  Among  Japanese  in  the  United  States: 

In  the  search  for  etiologic  clues  to  cancer  mortality  risks,  study  findings  on 
migrant  populations  have  helped  provide  leads,  particularly  in  examining  the 
interrelationship  between  genetic  and  environmental  influences,  by  elucidating 
site-specific  changes  in  magnitude  and  direction  between  home  and  host  countries. 
This  report  updates  earlier  works  of  1949-1952  and  1959-1962  to  1968-1972.  With 
the  advantage  of  increased  numbers  of  native-born  at  older  ages,  nativity 
comparison  will  be  emphasized,  including  long  term  age  specific  patterns. 
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In  Japan,  high  rates  have  been  observed  over  the  years  for  esophagus,  stomach, 
liver  and  biliary  passages  for  both  sexes,  and  cervix  and  uterus  for  females. 
Low  rates  were  noted  for  buccal  cavity,  colon,  pancreas,  lung,  breast,  ovary, 
prostate,  urinary  organs,  lymphoma  and  leukemia.  U.S.  Japanese  generally 
show  a  site-specific  pattern  similar  to  that  for  the  home  country,  but  most 
standard  mortality  ratios  relative  to  the  U.S.  white  population,  whether  high 
or  low,  had  moderated  towards  the  level  of  whites.  The  magnitude  of  the 
transition  varied  by  site,  however.  Esophageal  cancer  ratios  declined 
sharply,  and  stomach  ratios  declined  but  remained  high.  Colon  ratios  have 
continued  to  rise  closer  to  the  level  for  whites,  but  there  was  only  a  slight 
elevation  of  ratios  for  prostate,  breast  and  ovary. 

Regardless  of  the  mortality  level  in  the  home  country,  foreign  born  have 
higher  ratios  than  native  born  for  most  sites.  The  reverse  is  true  for  colon 
and  liver  cancers  among  males,  breast  and  ovary  cancer  among  females,  and 
lymphosarcomas  and  leukemias  among  both  sexes.  Breast  cancer  is  of  special 
interest  because  the  U.S.  Japanese  mortality,  still  low,  has  not  shown  the 
transitional  experience  of  European  migrants.  Some  recent  reports  have 
indicated  a  rise  in  U.S.  Japanese  breast  cancer  incidence,  and  it  will  be  of 
interest  to  see  if  that  will  show  up  in  future  mortality  analyses. 

Japanese  Migrant  Studies: 

The  case-control  studies  of  Japanese  migrants  were  concluded  with  the 
completion  of  the  colon-rectum  study  in  Japan.  Weak,  not  statistically 
significant,  positive  effects  were  found  for  social  class  and  urbanization. 
An  association  with  hakusai  (cabbage)  agreed  with  some  recent  reports  on  a 
negative  association  with  cruciferous  vegetables.  No  other  significant  food 
associations  were  found. 

The  studies  in  Hawaii  produced  some  leads:  for  gastric  cancer,  higher  risks 
were  found  for  pickled  vegetables  and  salt/dried  fish,  and  lower  risks  for 
unprocessed  vegetables;  for  colon-rectum  cancer,  higher  risks  for  Western 
style  meals,  beef  and  string  beans.  These  leads  were  not  reproduced  in  the 
studies  in  Japan.  While  the  case-control  studies  provided  suggestions  for 
possible  dietary  links  with  gastro-intestinal  cancer,  the  patterns  have  not 
been  consistent  enough  to  state  that  they  are  definite  etiologic  factors. 
Future  studies,  particularly  of  colon  cancer,  should  include  input  from 
ongoing  experimental  work  and  new  approaches  to  more  accurate  diet  histories. 

Norwegian  Migrant  Study: 

This  project  was  begun  several  years  ago  to  study  the  effect  of  dietary, 
environmental  and  socioeconomic  factors  on  cancer  and  other  diseases  among 
Norwegians  and  their  relatives  in  the  United  States.  During  the  past  eleven 
years,  over  70,000  individuals  have  been  interviewed  or  followed  for  cancer 
diagnoses  or  cancer  deaths.  The  cohorts  being  followed  were: 

1.  A  sample  of  the  adult  population  of  Norway  (over  24,000  people). 

2.  Siblings  living  in  Norway  of  migrants  to  the  U.S.  (about  14,000). 

3.  Members  of  the  families  of  patients  interviewed  in  the  Norwegian 
case-control  study  of  gastrointestinal  cancer  (about  17,000). 
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4.  Patients  interviewed  in  case-control  studies  (about  550  cases  and 
1 ,600  controls). 

5.  Lutheran  Brotherhood  cohort  of  18,000  males. 

We  are  beginning  to  collect  sufficient  numbers  of  deaths  from  some  specific 
cancer  sites  in  the  Minnesota  prospective  study  (e.g.,  lung,  colon,  prostate) 
which  will  make  current  analyses  more  reliable.  Follow-up  data  for  11  years 
are  now  being  analyzed  in  Minnesota  and  preliminary  evaluations  are  being  made, 
The  available  colo-rectal  cancer  deaths  were  analyzed  in  regard  to  selected 
dietary  items  such  as  vegetables,  beef,  fiber,  fruits/ juice,  fish,  and 
vitamins  A  and  C  indices.  Although  numbers  of  deaths  are  small  there  is 
evidence  that  a  protective  relationship  exists  for  vegetable  consumption. 
This  confirms  the  earlier  case/control  study  findings  in  Norway  and  Minnesota. 
The  lung  cancer  data  suggest  that  higher  levels  of  vitamin  A  as  well  as 
vitamin  C  intake  are  associated  with  lower  risks  to  this  disease.  We  are 
presently  negotiating  a  new  research  contract  with  the  University  of  Bergen 
in  Norway,  which  will  now  be  primarily  responsible  for  updating  and  analyzing 
the  Norwegian  data  bases.  Dr.  Erik  Bjelke  who  has  returned  to  Norway  will  be 
the  Principal  Investigator  at  Bergen. 

Significance  of  the  Program  to  the  Institute: 

This  program  helps  establish  baselines  for  cancer  mortality  and  morbidity 
in  various  populations  from  which  changes  can  be  measured,  ascertains  trends 
in  risks  which  may  reflect  the  action  of  various  etiologic  agents,  identifies 
high-  and  low-risk  population  groups  which  can  be  studied  and  compared,  and 
provides  observations  on  human  populations  useful  for  correlation  with 
laboratory  studies.  Ad  hoc  investigations  are  undertaken  because  of  unusual 
or  unexpected  findings  from  the  routine  monitoring  of  incidence  and  mortality 
rates. 

The  migrant  population  studies  represent  a  major  biometric  effort  of  the 
Institute.  If  these  studies  elucidate  the  environmental  factors  involved 
in  the  incidence  of  certain  forms  of  cancer  and  indicate  those  which  are 
predominantly  environmental  and  those  which  are  predominantly  genetic,  it  may 
be  possible  to  apply  these  findings  to  the  United  States  population  for 
purposes  of  cancer  prevention  and  cancer  control. 

Proposed  Course  of  the  Project: 

Detailed  analyses  of  the  Japanese-Hawaiian  data  on  diet  in  relation  to  stomach 
and  colon-rectum  cancer  will  be  carried  out.  This  will  be  coupled  with 
intensive  study  of  the  epidemiology  of  fecal  mutagens. 

The  large  volume  of  data  from  the  Norwegian  migrant  studies,  collected  over 
an  11-year  period,  will  be  organized  and  systematic  analysis  of  the  dietary 
and  environmental  data  will  be  carried  out. 
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Much  has  been  speculated  on  the  health  state  of  the  Chinese  living  in 
Chinatowns  because  of  certain  known  unique  characteristics  of  this  population. 
An  analysis  of  mortality  among  Chinatowners  in  San  Francisco  and  New  York 
City  will  be  carried  out  to  assess  the  health  level  of  this  ministry  group. 
Special  emphasis  will  be  given  to  cancer. 

Fertility  differences  have  been  reported  on  Mormons  living  in  Utah  and 
migrants  to  surrounding  areas.  Mortality  studies  have  been  confined  to 
members  of  this  faith  living  in  the  West.  A  study  of  Eastern  Mormons  is  being 
contemplated. 

Other  studies  still  being  contemplated  include  cancer  mortality  by  marital 
status,  a  critical  review  of  epidemiologic  research  on  cancer  and  related 
diseases  in  the  People's  Republic  of  China,  and  a  study  of  cancer  and  living 
habits  among  the  U.S.  Chinese. 
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Project  Description 

Objectives: 

To  provide  consultative  services  in  statistical  and  epidemiological  methodology 
in  the  design,  interpretation  and  evaluation  of  clinical  trials.  During  the 
past  year  the  Section  has  provided  full  statistical  support  for  several 
treatment  trials  in  lung,  breast,  and  testicular  cancer.  Other  major  projects 
have  included  the  continued  analysis  of  data  on  prostate  and  bladder  cancer, 
analysis  of  large  sets  of  data  on  thyroid  cancer  and  mycosis  fungoides,  and 
continuing  progress  in  developing  a  central  data  bank  for  patients  with  breast 
cancer  studied  in  projects  funded  by  the  Breast  Cancer  Task  Force  Treatment 
Committee. 

Methods  Employed: 

Standard  methods  of  biometry,  statistics,  probability,  and  epidemiology  with 
necessary  modification  as  required  by  the  particular  problem.  New  techniques 
are  developed  by  the  personnel  working  in  the  Section  to  handle  specific 
problems  (see  Project.  No.  Z01-CP-04409-04-B). 

The  most  important  projects  of  the  Section  will  be  described  separately. 
Generally,  in  consultations  on  clinical  trials,  members  of  the  Section  assist 
the  investigators  in  developing  detailed  study  protocols,  in  determining  the 
numbers  of  patients  necessary  for  the  study,  in  deciding  what  data  should  be 
recorded  and  at  what  intervals  in  time,  and  in  developing  forms  for  the 
recording  of  data.  They  advise  on  proper  methods  of  analysis  of  the  final 
data  or  undertake  these  analyses  themselves.  Such  assistance  is  generally 
acknowledged  in  the  publication  of  findings  by  the  medical  investigators. 

Prostate  Cancer: 

During  the  past  year  Dr.  Byar  and  Mr.  Corle  have  completed  an  entirely  new 
analysis  concerning  the  effectiveness  of  radical  prostatectomy  in  the  stage 
I  and  II  patients  based  on  randomized  trial  results.  Basically,  they  found 
that  with  the  data  at  hand  they  could  not  demonstrate  that  radical 
prostatectomy  increased  the  probability  of  survival.  They  showed  that  the 
grade  of  the  tumor  and  the  size  of  the  primary  lesion  were  both  prognostic 
for  tumor  recurrence  as  demonstrated  by  a  rise  in  the  acid  phosphatase, 
development  of  bony  metastasis,  or  death  due  to  prostatic  cancer.  This  work 
has  been  presented  at  several  international  meetings  and  submitted  for 
publication.  In  addition.  Dr.  Byar  has  summarized  the  entire  series  of 
Veteran's  Administration  studies  in  presentations  at  several  international 
congresses  and  he  is  currently  preparing  a  chapter  for  a  forthcoming  book 
on  prognostic  factors  for  prostatic  cancer. 
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Testicular  Cancer: 

Dr.  Green  is  responsible  for  study  design,  implementation,  and  analysis  of  a 
new  Intergroup  Study  of  testicular  cancer,  a  nationwide  randomized  trial 
comparing  adjuvant  combination  chemotherapy  following  surgery  for  resectable 
stage  II  disease  vs.  using  chemotherapy  only  for  relapses.  This  study  will 
also  register  and  follow  stage  I  patients  to  determine  factors  which  may 
predict  which  of  these  patients  will  later  recur.  This  study  was  activated 
for  patient  entry  in  May,  1979. 

Thyroid  Cancer: 

Drs.  Byar  and  Green  completed  a  detailed  analysis  of  data  from  a  registry  of 
thyroid  cancer  patients  sponsored  by  the  European  Organization  of  Research  on 
the  Treatment  of  Cancer  (EORTC).  The  purposes  of  this  analysis  was  to  identify 
prognostic  factors  for  thyroid  cancer  which  might  be  of  use  in  the  design  of 
future  clinical  trials.  After  extensive  editing  and  examination  of  these 
data,  they  fit  Weibull  models  in  order  to  gain  further  insight  into  the 
relative  importance  of  these  prognostic  factors  and  developed  a  simple 
prognostic  index  which  may  be  used  by  clinicians  to  assign  patients  to  risk 
groups. 

Data  Center  for  Breast  Cancer  Studies: 

Considerable  work  was  accomplished  on  this  project  during  the  past  year  and 
at  present  we  have  data  on  some  2,200  women  with  breast  cancer  who  have  also 
had  estrogen  receptor  studies  performed.  This  number  presents  an  increase  of 
700  patients  over  the  number  reported  last  year  and  considerably  more  cases 
will  be  added  in  the  coming  year.  Analyses  of  these  data  have  revealed  that 
estrogen  receptor  values  in  primary  breast  cancer  have  prognostic  significance 
even  in  the  absence  of  endocrine  therapy.  Also,  serum  and  background  data 
have  been  collected  from  women  for  evaluation  of  biological  markers  for  breast 
cancer  in  cooperation  with  the  Marker  Group  of  the  Breast  Cancer  Task  Force. 
Serum  samples  and  data  on  some  5,000  women  have  been  collected  and  stored  at 
the  Mayo  Clinic.  The  Section  is  responsible  for  the  collection,  editing,  and 
analysis  of  all  data,  and  for  providing  a  continually  updated  inventory  of 
material  in  the  serum  bank.  It  is  anticipated  that  this  project  will  be 
continued  for  a  number  of  years  and  that  members  of  the  Section  will  be 
continually  involved  with  the  collection  and  interpretation  of  these  data. 

Psychological  Aspects  of  Breast  Cancer: 

Dr.  Muenz  is  chief  statistician  for  a  large  prospective  epidemiological  study 
designed  to  assess  psychological  consequences  of  mastectomy.  If  some  women 
suffer  significantly  heightened  psychological  morbidity  relative  to  others, 
then  it  might  be  possible  to  predict  who  these  women  are,  based  upon 
demographic  characteristics  and  routine  psychological  examination.  In  a 
cooperative  study  involving  five  institutions,  600  women  having  undergone 
mastectomy,  300  women  having  undergone  cholecystectomy,  300  women  with 
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benign  biopsies  for  breast  disease,  and  300  healthy  women  will  be  studied. 
To  date,  1,300  women  have  entered  the  study.  Preliminary  analyses  have 
shown  small  differences  between  the  groups  but  in  the  direction  predicted 
prior  to  the  study.  Some  interesting  methodological  developments  in  the 
analysis  of  longitudinal  responses  with  covariates  have  been  stimulated  by 
this  study. 

Inflammatory  Carcinoma  of  the  Breast  in  Tunisia: 

Dr.  Muenz  has  been  studying  epidemiological,  clinical,  and  prognostic  aspects 
of  an  agressively  evolving  form  of  inflammatory  carcinoma  seen  in  Tunisia. 
His  study  concerns  the  relation  between  epidemiological  characteristics, 
mostly  related  to  the  patient's  reproductive  history,  and  her  prognosis. 
Specifically,  he  compared  epidemiological  characteristics  between  women,  all 
of  whom  had  breast  cancer,  but  only  some  of  whom  had  the  aggressively  evolving 
variety.  He  found  that  aspects  of  the  patient's  reproductive  history, 
perhaps  many  years  removed  from  the  development  of  disease,  were  associated 
with  the  distinction  between  these  two  forms  of  breast  cancer.  A  paper  on 
this  topic  has  been  submitted  for  publication. 

One-hundred  patients  have  been  admitted  to  the  clinical  trial  described  in 
last  year's  report.  In  this  trial  two  forms  of  local  therapy  are  compared 
with  and  without  chemotherapy.  Early  results  suggest  that  chemotherapy  may 
be  helpful,  but  comparison  between  the  two  forms  of  local  control  would  be 
premature. 

Trials  for  Lung  Cancer: 

Dr.  Gail  is  statistician  for  the  Lung  Cancer  Study  Group  comprised  of  five 
major  centers  with  the  capacity  to  recruit  over  150  stage  I  lung  cancer 
patients  per  year.  A  double-blind  trial  of  intrathoracic  BCG  immunotherapy 
versus  conventional  therapy  in  stage  I  patients  with  resected  disease  has 
begun  and  over  250  patients  are  now  on  study.  Patients  are  now  being  studied 
under  two  other  protocols.  One  is  a  three-arm  comparison  of  radiotherapy, 
radiotherapy  plus  levamisole,  and  conventional  therapy  in  stage  II  and  III 
resectable  patients  with  squamous  cell  tumors.  The  other  study  compares  a 
regime  of  cis-platinum,  Cytoxan,  and  adriamycin  versus  BCG  plus  levamisole 
in  stage  II  and  III  patients  with  resectable  adenocarcinoma  or  large  cell 
carcinoma.  Additional  protocols  are  being  developed  to  accommodate 
selected  patients  with  non-resectable  lung  cancer.  Dr.  Rubinstein  will  be 
the  principle  statistician  for  the  development  and  management  of  these  new 
lung  cancer  studies. 

Mycosis  Fungoides: 

Drs.  Green  and  Byar,  in  collaboration  with  Dr.  Stanford  Lamberg  of  Johns 
Hopkins  University,  have  performed  a  detailed  analysis  of  data  on  376 
patients,  registered  by  the  Mycosis  Fungoides  Cooperative  Group.  This 
registry  involved  patients  from  20  collaborating  institutions  across  the 
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U.S.  This  analysis  makes  a  potentially  important  contribution  by  presenting 
information  on  prognostic  factors,  since  such  studies  of  such  a  rare  disease 
are  uncommon.  The  analysis  suggested  the  use  of  a  staging  system  based  on 
clinical  extent  of  skin  involvement  and  number  of  sites  of  lymph  nodes 
thought  clinically  to  be  involved. 

Cancer  Screening  Based  on  Subunits  of  Pituitary  Glycoprotein: 

Dr.  Gail,  in  collaboration  with  endocrinologists  at  NIH,  has  completed  an 
analysis  of  the  potential  value  of  subunits  of  pituitary  glycoproteins  for 
screening  and  diagnosis  of  cancer. 

Cancer  Screening  Based  on  Serum  Globulins: 

Dr.  Gail,  in  collaboration  with  researchers  at  NIH,  Mayo  Clinic,  and  Hadassah 
University,  has  analyzed  data  on  serum  globulins  to  determine  possible 
usefulness  in  cancer  screening. 

Comparative  Studies  of  Glycoprotein  Hormones  in  Uremic  and  Normal  Subjects: 

Dr.  Santner,  in  consultation  with  Dr.  Gail, is  investigating  the  differences 
between  the  hormones  LH,  TSH,  FSH,  and  their  subunits  in  uremic  and  normal 
subjects.  They  will  also  investigate  whether  relationships  which  exist 
among  these  quantities  in  normal  subjects  continue  to  hold  in  uremic  subjects. 

Hospice  Care  for  Terminal  Patients: 

Little  is  known  about  the  patterns  of  care  offered  to  terminal  cancer  patients 
in  American  hospices.  Dr.  Muenz  is  statistician  for  a  cooperative  pilot 
study  designed  to  develop  test  procedures  and  gain  experience  for  a  future 
study  of  hospice  medical  care,  to  assess  the  psychological  stage  of  hospice 
patients  and  their  immediate  families,  and  to  measure  attitudes  of  hospice 
staff  relative  to  terminal  hospital  care.  By  examining  these  issues  only 
within  hospices  (there  are  3  participating  institutions)  the  difficult 
methodological  problems  in  questioning  terminal  patients  may  be  resolved. 

Bovine  Ocular  Carcinoma: 

Dr.  Green,  in  collaboration  with  Dr.  Herb  Rapp,  has  analyzed  data  on  treatment 
of  bovine  ocular  carcinoma  with  BCG  cell -wall  vaccine,  concluding  that  the 
group  which  received  active  vaccine  had  better  survival  than  controls.  The 
effect  of  tumor  size  on  prognosis  was  also  investigated. 

Urinary  Crystals: 

Drs.  Byar  and  Green  in  collaboration  with  Dr.  James  Elliot  of  the  Stanford 
Veterans  Administration  Hospital  have  continued  to  analyze  data  from  urine 
specimens  to  see  which  physical  characteristics  of  the  urine  were  related  to 
the  presence  of  crystals  in  the  urine.  They  found  that  pH,  osmolarity,  and 
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specific  gravity  were  significantly  related  individually  to  the  presence  of 
urine  crystals.  Findings  with  respect  to  pH  were  particularly  interesting 
in  that  crystals  were  more  common  when  the  pH  of  the  urine  was  in  the  middle 
range,  close  to  5.5,  compared  to  either  higher  or  lower  values.  Using 
logistic  regression,  they  found  that  considering  conductivity  in  addition  to 
pH  and  osmolarity  provided  the  best  prediction  of  urine  crystals. 

Bladder  Stones: 

In  a  recent  article  two  substances  measured  in  the  urine  were  described  as 
predictive  factors  for  the  development  of  bladder  stones.  A  study  with  8 
cases  and  8  controls  was  presented  and  showed  high  predictability  for  these 
two  substances;  although  the  basic  conclusions  of  this  study  were  most  likely 
correct,  the  statistical  analysis  was  not  valid  because  the  measurements  were 
treated  as  independent  although  they  had  been  taken  serially  from  the  same 
individuals.  Dr.  Muenz  reanalyzed  these  data  using  discrimination  techniques 
appropriate  for  serially  correlated  data  and  has  submitted  his  findings  for 
publication. 

Sickle  Cell  Crisis  Trial: 


Dr.  Gail  is  the  statistician  for  a  controlled  clinical  trial  of  carbamide 
(urea)  prophylaxis  against  sickle  cell  crisis.  Approximately  100  homozygous  S 
patients  have  been  recruited  in  Ghana  for  this  study  which  began  in  September, 
1976.  The  therapy  has  been  well  tolerated,  and  the  data  have  been  promptly 
reported.  Accrual  has  ended,  and  an  analysis  of  the  final  results  has  been 
completed. 

Other  Consultative  Activities: 

Dr.  Byar  served  on  a  special  ad  hoc  committee  of  the  National  Cancer  Institute 
concerned  with  studying  the  problem  of  Laetrile  use  in  humans. 

Dr.  Green  serves  as  consultant  to  the  Committee  on  Cancer  Immunotherapy.  This 
committee  oversees  many  contracts  dealing  with  various  aspects  of  cancer 
immunotherapy,  involving  both  animal  and  human  studies  in  a  variety  of  cancer 
types.  Dr.  Green  acts  as  advisor  on  all  aspects  of  experimental  design  and 
analysis. 

Dr.  Levin  is  continuing  his  work  through  the  Office  of  International  Affairs 
on  collaborative  studies  on  cancer  epidemiology  with  the  Soviet  Union.  He 
is  serving  as  American  editor  for  a  monograph  entitled  "Cancer  Epidemiology 
in  the  U.S.  and  the  USSR".  He  has  participated  in  several  scientific  workshops 
concerned  with  evaluation  of  cancer  epidemiology  and  design  of  large-scale 
studies  to  be  conducted  in  the  two  countries. 

As  project  officer  on  a  contract  with  the  Japan-Hawaii  Cancer  Study,  Dr.  Levin 
has  continued  his  work  on  analysis  of  data  from  a  large  cohort  study.  The 
roles  of  diet  and  other  factors  associated  with  migration  of  the  study 
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population  from  Japan  (where  stomach  cancer  is  yery   high  and  colon  cancer  low) 
to  the  U.S.  (which  has  low  rates  of  stomach  cancer  and  higher  rates  of  colon 
cancer)  as  they  affect  the  changes  in  cancer  among  the  first  and  second 
generation  migrants  are  being  studied.  Rapid  changes  in  cancer  patterns 
suggest  that  environmental  factors  may  play  an  important  role  in  the 
development  of  cancer. 

Dr.  Levin  worked  with  Dr.  Sidney  Cutler  of  the  National  Bladder  Cancer 
Collaborative  Group  A  on  analysis  of  recurrence  patterns  in  stage  I  bladder 
cancer  following  "successful"  transurethral  resection.  Prognostic  variables 
such  as  clinical  spread  of  disease,  number  of  tumors,  size  of  tumor, 
morphologic  tumor  grade  and  type  were  analyzed. 

Dr.  Rubinstein  is  the  statistician  for  the  Lung  Cancer  Study  Group's  new 
protocol,  a  clinical  trial  of  chemotherapy  (cytoxan,  adriamycin,  and 
cis-platinum)  vs.  chemotherapy  and  radiotherapy  vs.  radiotherapy  for  non- 
resectable  non-small  cell  lung  cancer. 

Dr.  Rubinstein  assisted  Dr.  Michael  Burt  of  NCI  in  analyzing  a  study  of  glucose 
metabolism  in  tumor-bearing  and  non-tumor-bearing  rats. 

Significance  to  the  Program  of  the  Institute: 

The  variability  of  the  course  of  cancer  in  individual  patients  means  that  the 
assessment  of  treatment  differences,  determination  of  the  usefulness  of 
diagnostic  tests,  or  the  proper  interpretation  of  data  from  observational 
studies  are  often  statistical  problems.  Members  of  the  Section  are  frequently 
consulted  for  advice  or  collaboration  on  such  problems.  Besides  the  projects 
listed  above,  there  are  numerous  other  short-term  consultations  dealing  with 
specific  studies,  proposal  reviews,  site  visits,  and  review  of  manuscripts 
submitted  for  publication.  Some  of  the  consultations  involve  extensive 
trials  which  represent  considerable  efforts  of  the  Cancer  Program.  The 
Section  represents  an  important  resource  for  expert  assistance  in  study 
design,  implementation,  and  statistical  and  computer  analysis  of  studies  being 
carried  out  by  many  other  groups,  including  those  within  NCI  (e.g.,  DCCP, 
DCCR,  OCT),  within  other  parts  of  the  Federal  Government  (e.g.,  EPA)  and 
international  cancer  agencies  (lARC,  EORTC). 

In  any  healthy  research  environment,  individuals  skilled  in  many  disciplines 
are  necessary.  The  Section  provides  expertise  in  statistical  matters  relating 
to  the  study  of  cancer  in  humans.  The  ability  to  provide  meaningful 
consultation  is  greatly  enhanced  by  having  four  M.D. 's  in  the  Section  who  are 
also  well-equipped  statisticians.  Members  of  the  Section  are  also  skilled  in 
computer  applications  to  analysis  of  medical  data. 

A  further  advantage  to  the  Institute  is  that  actual  day-to-day  experience  as 
a  statistical  support  center  for  several  large-scale  clinical  trials  and  active 
involvement  in  consultation  on  other  projects  provides  an  ideal  environment 
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for  identifying  important  methodological  questions  of  general  applicability 
to  the  design,  conduct,  and  analysis  of  clinical  trials. 

Proposed  Course  of  the  Project: 

In  the  coming  year,  we  plan  to  continue  our  involvement  in  many  of  the  studies 
described  above.  Much  effort  will  be  required  to  increase  the  scope  and 
utility  of  the  Breast  Cancer  Data  Bank,  particularly  with  respect  to 
evaluation  of  biological  markers.  We  expect  considerable  expansion  of  our 
involvement  as  statistical  consultants  for  Division  of  Cancer  Treatment 
prospective  randomized  trials  of  treatment  of  lung  and  testicular  cancer. 
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Project  Description 

To  collaborate  with  NCI  scientists  on  the  applications  of  mathematical  sta- 
tistics and  applied  mathematics  to  the  design,  analysis,  and  interpretation 
of  scientific  experiments. 

Objectives: 

The  principal  objectives  are  (1)  to  collaborate  with  MCI  scientists  on  mathe- 
matical problems  related  to  cancer  research,  (2)  to  provide  consulting 
assistance  in  statistics  and  applied  mathematics  to  NCI  investigators,  and 
(3)  to  accelerate  the  use  of  quantitative  methodology  in  various  aspects  of 
the  NCI  intramural  program  and  extramural  program. 

Methods  Employed: 

The  Methodology  of  applied  mathematics,  mathematical  statistics  and  probability 
is  applied  to  biomedical  problems.  Often  variations  of  existing  techniques 
are  developed  to  suit  the  special  requirements  of  a  particular  problem. 

Major  Findings: 

During  this  year  the  staff  advised  and  collaborated  with  many  investigators 
in  the  major  divisions  of  research  in  the  National  Cancer  Institute  as  well 
as  some  outside  contractors  and  other  government  agencies.  The  various 
projects  are  grouped  below  in  terms  of  the  Divisions  and  Areas  of  the  projects. 

Division  of  Cancer  Cause  and  Prevention:  Field  Studies  and  Statistics 

Dr.  Gart  has  been  designing  the  statistical  analyses  of  NCI  supported  epidemi- 
olgic  studies,  being  done  in  Minnesota  and  Norway,  of  the  relationship  to  can- 
cer deaths  of  beer,  alcohol,  vitamins  A  and  C,  and  other  dietary  variables. 
He  is  collaborating  on  this  project  with  Dr.  Erik  Bjelke  of  the  Universities 
of  Minnesota  and  Bergen  and  Mr.  Joseph  Scotto  of  the  Biometry  Branch. 
Mrs.  Smith  is  doing  extensive  computer  orogramming  on  this  project  and 
Mr.  Thomas  has  programmed  the  estimates  of  the  parameters  measuring  the 
possible  effect. 

Dr.  Tarone  collaborated  with  Dr.  Howard  M.  Hayes  and  Dr.  Robert  N.  Hoover  of 
the  Environmental  Epidemiology  Branch  on  a  paper  investigating  the  relation 
between  industrialization  and  geographic  variation  in  bladder  cancer  incidence 
in  dogs.  Or.  Connor  has  also  assisted  Dr.  Robert  N.  Hoover  in  the  Breast 
Cancer  Detection  Demonstraiion  Program's  Case-Control  Study. 

Dr.  Connor  is  a  member  of  a  working  group  that  is  exploring  the  possibility  of 
studying  the  Bladder  Tumor  Screening  Program  being  conducted  at  E.  I.  Du  Pont 
de  Nemours  and  Company's  Chambers  Woi^ks. 
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Mr.  i^iam  has  collaborated  with  Mr.  Scotto  of  the  Biometry  Branch  on  the 
possible  seasonal  patterns  of  skin  melanoma  and  non-melanoma  incidence. 

Mr.  Thomas  maintained  and  modified  the  section's  library  of  computer  routines 
and  advised  various  staff  members  on  their  use  as  well  as  other  technical 

aspects  of  computer  programming. 

Dr.  Connor  served  on  a  group,  appointed  by  Dr.  Schneiderman,  former  Associate 
Director  of  FS&S,  which  prepared  a  report  on  cancer  prevention  activities. 
Dr.  Gart  continued  to  serve  on  the  FS&S  Program  Review  Group. 

Division  of  Cancer  Cause  and  Prevention:  Carcinogenesis  Research 

Dr.  Gart  collaborated  with  Dr.  Joseph  A.  DiPaolo  of  the  Biology  Branch  and 
Mr.  Paul  J.  Donovan  of  the  Experimental  Pathology  Branch  on  a  paper  on  sta- 
tistical models  in  the  interpretation  of  cell  transformation  in  hamster 
embryo  cells. 

Dr.  Tarone  has  collaborated  with  Dr.  Umberto  Saffiotti  and  Mr.  Paul  J.  Donovan 
of  the  Laboratory  of  Experimental  Pathology  with  the  design  and  statistical 
analysis  of  bacterial  assays  to  study  the  combined  mutagenic  effect  of  mix- 
tures of  several  known  mutagens.  Dr.  Connor  has  collaborated  with  Dr.  Gary 
Stoner  on  the  relationship  between  nutrients  and  the  growth  of  bronchus 
explants,  he  has  advised  Miriam  Poirier  on  statistical  questions  in 
radioimmunoassay. 

Mr.  Nam  and  Dr.  Gart  completed  their  extensive  statistical  analyses  of  a  large 
scale  carcinogenesis  bioassay  study  of  fifteen  environmental  and  industrial 
chemicals  in  conjunction  with  Dr.  Elizabeth  K.  Weisburger  of  the  Carcinogen 
Metabolism  Branch.  Mr.  Nam  continues  to  advise  Dr.  Richard  Yamamoto  and 
Dr.  Gart  advises  Dr.  Lionel  Poirier  on  various  statistical  questions  in  lab- 
oratory experimentation. 

Dr.  Pettigrew,  in  conjunction  with  Dr.  Carl  Smith  has  continued  to  provide 
statistical  consultation  on  experiments  conducted  under  contract  by  Dr.  Albert 
Segaloff  of  the  Alton  Ochsner  Medical  Foundation,  New  Orleans,  Louisiana. 
A  manuscript  reporting  the  results  of  an  experiment  to  investigate  the  appar- 
ent protective  effect  of  early  pregnancy  on  mammary  tumor  incidence  is  in 
preparation. 

Dr.  Connor  completed  his  collaborative  efforts  in  the  studies  on  the  effect 
of  chronic  immunosuppression  and  carcinogenesis  done  under  contract  at  the 
University  of  Utah  for  the  Biology  and  Immunology  Segment. 

Dr.  Tarone  collaborated  with  Dr.  Kenneth  H.  Kraemer  of  the  Laboratory  of 
Molecular  Carcinogenesis  on  a  paper  which  quantified  the  effects  of  in  vitro 
exposure  to  8-methoxypsoral en  and  ultraviolet  light  on  human  lymphoid  cells. 

Division  of  Cancer  Cause  and  Prevention:  Carcinogenesis  Testing 

Dr.  Tarone  collaborated  with  Dr.  Kenneth  C.  Chu  of  the  Technical  Resources 
Branch  on  the  development  of  statistical  methodology  for  the  evaluation  of 
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bacterial  assays  to  detect  chemical  mutagens.  He  collaborated  with  Dr.  Jerrold 
M.  Ward  of  the  Tumor  Pathology  Branch  on  a  paper  describing  the  effects  of 
asbestos  and  azoxymethane  on  the  incidence  of  intestinal  tumors  in  rats. 
Dr.  Tarone  also  collaborated  with  Dr.  Harry  A.  Milman  of  the  Toxicology  Branch 
and  Dr.  Ward  on  a  paper  describing  the  observed  decreases  of  nephropathy  in 
rats  associated  with  the  administration  of  four  analogs  of  aryl sul fonyl urea. 
He  is  also  collaborating  with  Dr.  Thomas  Cameron  on  a  paper  comparing  the 
survival  and  breeding  efficiency  of  two  strains  of  rats. 

Division  of  Cancer  Cause  and  Prevention:  Viral  Oncology 

Dr.  Petti  grew  continued  to  work  with  Dr.  Daniel  R.  Twardzik  on  the  design  and 
analyses  of  experiments  to  investigate  virus  particle  binding  to  target  cells. 

Dr.  Connor  collaborated  with  Dr.  Paul  Levine  of  the  Laboratory  of  Viral  Car- 
cinogenesis on  the  relation  of  cell-mediated  immunity  of  the  Epstein-Barr 
virus  to  severity  of  disease. 

Division  of  Cancer  Cause  and  Prevention  -  General 


Drs.  Prorok  and  Connor  reviewed  some  articles  on  the  value  of  breast  self- 
examination  for  Dr.  Gregory  O'Conor,  Director,  DCCP.  Dr.  Connor  continued 
as  a  consultant  to  the  NCI  working  group  on  Diagnosis  and  Screening. 

Division  of  Cancer  Biology  and  Diagnosis 

Dr.  Tarone  continues  to  provide  statistical  assistance  to  Dr.  Jay  H.  Robbins 
and  Ms.  Susanna  F.  Barrett  of  the  Dermatology  Branch  in  their  experiments 
performed  to  study  the  in  vitro  colony  forming  ability  of  fibroblasts  from 
xeroderma  pigmentosum  patients  and  from  normal  individuals  after  exposure 
to  ultraviolet  light.  He  is  also  consulting  with  Dr.  Bruce  Wetzel  of  the 
Dermatology  Branch  concerning  the  use  of  statistical  methods  to  discriminate 
between  normal  and  malignant  cell  lines  on  the  basis  of  various  morphological 
and  cytological  characteristics.  Dr.  Tarone  is  assisting  Dr.  Alan  H.   Moshell, 
Dr.  Stanley  A.  Newfield  and  Dr.  Jay  H.  Robbins  with  the  statistical  analysis 
and  interpretation  of  experiments  performed  to  study  the  survival  of  cultured 
lymphocyte  cell  lines  from  xeroderma  pigmentosum  patients  after  exposure  to 
ultraviolet  light. 

Dr.  Petti  grew  advised  Dr.  Alan  M.  Dattner  on  the  analysis  of  data  on  immune 
response  data.    He  also  advised  Dr.  Tanner  on  the  analysis  of  statistical 
questions.  Dr.  Pettigrew  advised  Dr.  Jeffrey  S.  Bodwin  of  the  Laboratory  of 
Pathophysiology  on  the  analysis  and  presentation  of  results  of  an  experiment 
on  estrogen  receptor  binding  in  DMBA-induced  mannary  tumors.  He  also  con- 
sulted with  Dr.  Eric  P.  Lester  on  the  interpretation  of  patterns  on  auto- 
radiographs  from  two-dimensional  electrophoresis.  Dr.  Pettigrew  collaborated 
witn  Dr.  Antonio  Maiarana,  a  visiting  scientist  from  Italy,  and  Dr.  Pietro 
Gullino  in  the  analysis  of  an  experiment  to  study  the  effect  of  retinoids  on 
the  development  of  virus-induced  mammary  tumors. 
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Dr.  Connor  reviewed  three  papers  on  the  effectiveness  of  a  surgical  procedure 
in  reducing  the  risk  of  cervical  cancer.  This  was  done  at  the  request  of 
Dr.  Alan  Rabson,  Director,  DCBD. 

Dr.  Tarone  provided  statistical  assistance  to  Dr.  William  Taylor  of  the 
Laboratory  of  Cellular  and  Molecular  Biology  in  an  experiment  designed  to 
study  the  effects  of  serum  concentration  and  the  presence  of  digest  on  the 
frequency  of  blisters  formed  in  cultured  cells. 

Dr.  Tarone  continues  to  assist  with  the  design  and  statistical  analysis  of 
experiments  performed  by  Dr.  Katherine  Sanford,  Dr.  Raymond  Gantt  and 
Mr.  Gary  Jones  of  the  Laboratory  of  Cellular  and  Molecular  Biology  and 
Dr.  Ram  Parshad  of  the  Howard  University  College  of  Medicine.  The  results 
of  these  experiments  on  fluorescent  light-induced  chromatid  breaks  and  DiNA 
cross-linkage  in  mouse  cell  cultures  have  been  published. 

Or.  Layard  collaborated  with  Dr.  Mearl  F.  Stanton,  Laboratory  of  Pathology, 
on  an  invited  paper  relating  particle  size  of  several  fibrous  minerals  and 
the  induction  of  mesotheliomas  in  rat  lungs.  Mrs.  Smith  assisted  in  the 
data  processing  of  this  study. 

Drs.  Norman  Kcssaydaand  John  Wunderlich,  Immunology  Branch,  and  Dr.  Connor  have 
initiated  a  collaborative  arrangement  in  quantitative  studies  of  precursors 
of  cytotoxic  lymphocytes. 

Dr.  Connor  assisted  Dr.  Berton  Zbar,  Laboratory  of  Immunobiology ,  with  the 
statistical  analysis  of  his  studies. 

Dr.  Ronald  Herberman,  Laboratory  of  Immunodiagnosis,  and  Dr.  Connor  have  con- 
tinued their  collaborative  efforts  in  various  immunologic  studies.  Among 
these  is  one  project,  being  done  with  Drs.  Grace  Cannon  and  Thomas  Jarrel 
of  Litton-Bionetics ,  that  is  concurred  with  the  correlation  between  immuno- 
logic assays  and  response  to  therapy. 

Dr.  Connor  with  Drs.  Elliot  Perlin,  National  Naval  Medical  Center,  and  Ronald 
Herberman,  Laboratory  of  Immunodiagnosis,  DCBD,  are  continuing  their  coopera- 
tive investigation  on  lung  cancer  immunotherapy. 

Division  of  Cancer  Treatment 

Dr.  Tarone  continued  to  provide  statistical  consultation  to  Dr.  Louis  Modes 
of  the  Pharmaceutical  Resources  Branch  concerning  methods  of  predicting 
pharmacological  activity  of  potential  anticancer  drugs  based  on  their  chemical 
structure. 

Dr.  Tarone  is  collaborating  with  Dr.  Matthews  0.  Bradley  of  the  Laboratory  of 
Molecular  Pharmacology  with  the  design  and  statistical  analysis  of  in  vitro 
mammalian  cell  assays  for  mutagenicity. 

Dr.  Tarone  continued  to  provide  statistical  assistance  to  Dr.  Martin  Popp  of 
the  Surgery  Branch  in  experiments  studying  the  use  of  intravenous  alimentation 
to  prevent  cachexia  in  tumor  bearing  rats. 
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Dr.  Layard  continued  to  assist  Dr.  Daniel  Von  Hoff,  Pediatric  Oncology  Branch, 
with  the  statistical  analysis  of  a  retrospective  study  of  risk  factors  for 
cardiotoxici ty  of  the  anticancer  drug  Adriamycin.  A  paper  reporting  this 
work  has  been  accepted  for  publication  in  the  Annals  of  Internal-  Medicine. 
He  also  advised  the  same  investigator  on  statistical  aspects  of  in  vitro  bio- 
assay  of  the  activity  of  cancer  chemotherapeuti c  agents  against  human  tumor 
cell  colonies. 

Division  of  Cancer  Control  and  Psehabi  1  i tation 

Dr.  Connor  assisted  DCCR  in  the  Consensus  Development  Conference  on  Screening 
and  Early  Detection  of  Colorectal  Cancer. 

Various  Other  Activities 

Dr.  Gart  serves  on  two  significant  working  groups  of  the  Bureau  of  Foods  of 
the  FDA.  These  groups  are  charged  with  the  interpretation  of  the  results  of 
animal  experiments  evaluating  the  possible  carcinogenicity  of  FD&C  Red  Mo.  40 
and  sodium  nitrite.  Mrs.  Smith  and  Mr.  Thomas  have  assisted  Dr.  Gart  in  the 
considerable  statistical  analyses  done  in  this  connection. 

Or.  Connor  continues  to  serve  as  a  Consultant  to  the  Immunology-Microbiology 
Device  Classification  Panel,  Bureau  of  Medical  Devices,  FDA. 

Dr.  Pettigrew  served  as  a  member  of  the  Public  Health  Service  Ad  Hoc  Beryllium 
Review  Committee.  He  also  was  appointed  to  the  National  Research  Council 
Committee  on  Alkyl  Benzene  derivatives. 

Dr.  Tarone  continued  to  advise  the  Office  of  Toxic  Substances  of  the  Environ- 
mental Protection  Agency  with  regard  to  the  setting  of  standards  for  animal 
bioassay  experiments. 

Dr.  Tarone  participated  in  a  National  Institute  of  Environmental  Health 
Sciences  workshop  on  data  production,  data  presentation  and  data  analysis 
for  the  Salmonel la/Microsome  assay  for  mutagenesis. 

Dr.  Gart  gave  statistical  consultation  on  dose  response  models  to  a  National 
Academy  of  Science  Committee  on  a  Maritime  Hazardous  Material. 

Dr.  Pettigrew  was  an  invited  participant  at  a  Toxic  Substances  Control  Act  - 
Interagency  Testing  Committee  Viorkshop  on  chemical  scoring  systems. 

Dr.  Connor  advised  and  assisted  Dr.  William  Dierksheide,  Bureau  of  Medical 
Devices,  FDA,    in  connection  with  statistical  problems  in  screening  for 
neural-tube  defeccs.  He  also  assisted  Dr.  Kearby  Fugate  of  the  Bureau  in  a 
statistical  review  of  several  papers  concerning  the  detection  of  neural-tube 
defects. 

Jun-Mo  Nam  and  Robert  Connor  reviewed  a  Proctor  and  Gamble  Company  statement 
on  the  carcinogenicity  of  NTA  for  Dr.  Marvin  Schneiderman,  Acting  Associate 
Director  for  Science  Policy. 
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Dr.  Pettigrew  consulted  with  Dr.  Daniel  S.  Longnecker,  a  visiting  scientist 
on  leave  from  the  Department  of  Pathology,  Dartmouth-Hitchcock  Medical 
Center,  Hanover,  N.H.,  on  the  preparation  of  a  manuscript  reporting  a  study 
of  focal  aciner  cell  dysplasia  in  the  human  pancreas. 

Dr.  Pettigrew  consulted  with  Dr.  W.  Lena  Austin  of  the  Laboratory  of 
Developmental  Biology  and  Anomalies,  National  Institute  of  Dental  Research 
on  the  analysis  of  teratogenesis  data. 

Dr.  Connor  has  been  advising  Dr.  Charles  MacLean,  American  College  of  Radiol- 
ogy, with  regard  to  the  statistical  analysis  of  radiologic  treatment 
procedures. 

Mr.  Thomas  advised  several  researchers  on  implementation  of  computer  programs; 
among  them,  Mr.  Charles  W.  Riggs  of  the  Frederick  Cancer  Research  Center. 

Refereeing  and  Editing 

Dr.  Gart  concluded  his  service  as  an  Associate  Editor  of  the  American  Journal 


of  Epidemiology.  Dr.  Connor,  Dr.  Layard,  Mr.  Nam,  and  Dr.  Tarone  refereed 
for  the  Journal  of  the  National  Cancer  Institute.  Dr.  Pettigrew  and 
Dr.  Tarone  refereed  for  Cancer  Research.  Dr.  Tarone  refereed  for  ln_   Vitro, 
Dr.  Connor,  for  the  American  Journal  of  Publ ic  Heal th  and  Dr.  Gart,  for  the 
American  Journal  of  Epidemiology. 

Significance  to  the  Problem  to  the  Institute: 

Members  of  this  section  are  assuming  an  essential  role  in  much  research  within 
the  National  Cancer  Institute.  Their  activities  include  not  only  statistical 
analysis  but  also  planning  of  valid  experiments. 

Proposed  Cou>^se  of  the  Projects: 

Several  of  the  projects  mentioned  in  the  Major  Findings  section  will  continue. 

In  particular  the  collaboration  with  the  various  projects  in  epidemiology 

within  Field  Studies  and  Statistics,  as  well  as  in  the  Carcinogenesis  Research 

Area,  the  Division  of  Cancer  Biology  and  Diagnosis,  and  other  areas  will  be 
progressing. 
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Project  Description 


Objectives: 


To  conduct  research  in  mathematical  statistics,  probability,  and  applied 
mathematical  statistics;  to  develop  new  statistical  methodology  which  is 
especially  appropriate  to  bio-medical  sciences. 

Methods  Employed: 

The  methods  employed  are  the  modern  theories  of  mathematical  statistics, 
probability,  and  applied  mathematics.  High  speed  electronic  computers  are 
often  used  to  compute  appropriate  mathematical  tables  and  to  test  approxi- 
mations by  simulation  techniques. 

Major  Findings: 

The  research  of  the  members  of  this  section  covers  a  wide  spectrum  of  topics 
in  mathematical  statistics,  probability,  and  applied  mathematics.  These  are 
summarized  below. 

John  J.  Gart  and  Jun-^'o  Nam  are  writing  a  comprehensive  review  paper  of 
the  statistical  methodology  for  genetic  studies  of  the  association  of  HL-A 
antigens  and  disease.  John  J.  Gart  and  Donald  G.  Thomas  are  continuing  their 
study  of  the  various  approximate  methods  for  finding  confidence  intervals  for 
ratios,  differences,  and  odds  ratios  of  proportions.  Dr.  Gart  has  also  initi- 
ated a  study  of  the  efficiency  of  various  methods  of  estimating  the  relative 
risk  of  matched  case-control  studies  with  multiple  controls. 

Hugh  M.  Pettigrew  is  investigating  the  relationship  of  dietary  habits  on 
longevity  and  tumor  incidence  in  laboratory  animals  in  the  laboratory  testing 
program.  He  is  also  considering  mathematical  models  for  tumor  growth  (such 
as  the  Gompertz  function),  multivariate  models  for  mammary  tumor  systems  in 
rodents,  and  statistical  methods  in  the  analysis  of  teratogenicity  experiments, 
Dr.  Pettigrew  is  continuing  his  research  in  the  mathematical  theory  of 
epidemics. 

Robert  J.  Connor  has  been  investigating  procedures  for  adjusting  for  missing 
observations  in  Friedman's  rank  sum  test.  With  Philip  Prorok  of  the  Bio- 
metrics Research  and  Analytical  Studies  Section,  Dr.  Connor  is  studying  the 
statistical  aspects  of  cancer  screening  trials. 

Robert  E.  Tarone  has  derived  tests  for  the  goodness  of  fit  of  the 
binomial  distribution  which  will  be  useful  in  detecting  intra-litter  corre- 
lation in  animal  teratogenicity  experiments.  He  is  studying  optimal  designs 
and  rnethuds  for  evaluating  bacterial  assays  for  chemical  mutagenicity,  par- 
ticularly in  relation  to  assaying  pu-ssihle  synergism  of  low  levels  of  known 
carcinogens.  Dr.  Tarone  has  also  continued  his  i  nvesti-^ation  of  distribution- 
free  tests  of  censored  distributions  centering  on  zhe   need  for  adjusting  the 
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P-value  when  multiple  tests  for  trend  are  performed.  Dr.  Tarone  has  initi- 
ated a  study  of  the  various  methods  of  computing  simultaneous  confidence 
intervals  for  several  normal  means  when  the  sample  sizes  are  unequal. 

Donald  G.  Thomas  completed  research  on  the  techniques  of  generating  pseudo- 
random numbers  from  the  Pearson  family  of  frequency  distributions  and  a 
computer  program  implementing  these  techniques  is  available  for  use. 

Jun-Mo  Nam  has  continued  his  study  of  an  improved  approximation  in  sample 
size  determination  in  tests  for  determining  a  linear  trend  as  well  as  methods 
for  testing  and  estimating  the  parameters  of  a  cyclic  trend.  Mr.  Nam  is  also 
investigating  statistical  methods  for  measuring  disequal ibrium  between  loci 
in  the  HL-A  genetic  system. 

John  J.  Gart  was  appointed  Editor  of  Shorter  Communications  for  Biometrics. 
He  concluded  his  service  as  an  Associate  Editor  of  Biometrics.  Robert  'E. 
Tarone  was  appointed  Associate  Editor  of  the  Journal  of  the  American  Statisti- 
cal Association.  Robert  J.  Connor  and  Robert  E.  Tarone  refereed  for  the 
American  Statistician.  Maxwell  Layard  and  Robert  E.  Tarone  refereed  for  the 
Journal  of  the  American  Statistical  Association.  Maxwell  Layard  served  with 
Mathematical  Reviews. 

Significance  to  the  Program  of  the  Institute: 

The  interplay  between  mathematical  theory,  data  analysis  and  experimental 
research  is  an  important  element  in  biomedical  research.  Many  of  the  "Major 
Findings"  reported  above  are  new  statistical  techniques  which  have  or  may  be 
directly  applied  to  data  collected  by  the  medical  researchers  at  NCI,  partic- 
ularly in  OCCP,  or  other  workers  in  cancer  research.  Others  are  mathematical 
models  which  may  also  aid  in  the  planning  of  subsequent  experiments  or  epi- 
demiologic studies.  The  opportunity  for  initiating  fundamental  research  on 
mathematics  and  mathematical  statistics  is  essential  for  enabling  members  of 
the  section  to  achieve  professional  recognition  among  their  peers  in  their 
own  scientific  disciplines.  More  importantly,  the  possibility  of  doing  such 
unconstrained  research  is  a  prerequisite  for  the  consulting  work  of  the  sec- 
tion to  be  carried  out  at  the  highest  professional  level. 

Proposed  Course  of  the  Project: 

Many  of  the  projects  described  in  the  major  findings  will  be  continuing,  e.g., 
cancer  screening  models  in  humans,  analyses  of  relative  risk  in  case-control 
studies,  research  on  censored  survival  tests,  multiple  comparisons,  and  sta- 
tistical methods  for  teratogenic  and  mutagenic  studies.  Other  research,  not 
referred  to  above,  shall  also  be  initiated;  it  will  include  the  development 
of  new  statistical  methods  and  mathematical  models  in  various  biomedical 
problems  that  come  to  our  attention  during  the  year. 

Publ ications 

Gart,  J.J.:  The  analysis  of  ration  3r:u  cress-product  ratios  of  Poisscn 
variates  wiuh  appl  icat^' c;,  lc  incidence  rates.  Commun.  Stati  st. -Theor.  Meth., 
A7:   917-937,  lr7b. 
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Gart,  J.J.:  Statistical  analyses  of  the  relative  risk.  Env.  Health  Persp.  , 
31  :   in  press ,  1979. 

Layard,  M.W.J. ,  and  Arvesen,  J.iN.:  Analysis  of  Poisson  data  in  crossover 
experimental  designs.   Biometrics ,  34;   421-428,  1978. 

Li,  S.  H.,  Simon,  R.M.,  and  Gart,  J.J.:  Small  sample  properties  of  the  Mantel- 
Haenszel  test.  Biometrika,  55:  181-183,  1979. 

Nam,  J.:  Letter  to  Editor.   Biometrics ,  35:   in  press,  1979. 

Tarone,  R.E.,  and  Gart,  J.J.:  On  the  robustness  of  combined  tests  for  trends 
in  proportions.  J.  Amer.  Statist.  Assoc,  in  press,  1979. 

Tarone,  R.E.:  Testing  the  goodness  of  fit  of  the  binomial  distribution. 
Biometri  ka,  in  press,  1979. 
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Project  Description 

The  Computer  Science  Section  (1)  plans  and  conducts  research  and  development 
work  Independently,  and  in  collaboration  with  computer  scientists  at  other 
research  centers  to  develop  new  and  improved  methodology  in  the  application 
of  computers  to  cancer  research  and  related  programs;  and  (2)  provides 
consultation  and  assistance  In  the  utilization  of  computers  and  related 
methodology  and  technology  to  National  Cancer  Institute  investigators,  and 
as  appropriate,  to  other  governmental  agencies,  private  Institutions,  and 
individual  investigators  who  collaborate  with  the  National  Cancer  Institute 
in  its  mission.  Consultation  and  assistance  are  given  on  Individual,  as 
well  as  on  multi-center  studies  involving  epidemiologic,  laboratory  and 
clinical  investigations,  cancer  surveillance  programs,  cancer  control 
programs,  and  information  and  reporting  systems  for  cancer  centers. 

Overview 

The  title  of  the  Section  was  changed  this  year  from  the  Automatic  Data 
Processing  Management  Section  to  the  Computer  Science  Section  to  reflect 
more  accurately  the  Section's  mission.  The  scope  of  the  Section's  consulting 
activities  continue  to  be  Institute  wide  but  the  primary  emphasis  is  on  the 
Biometry  Branch's  scientific  programs  and  studies,  particularly  the  Surveil- 
lance, Epidemiology  and  End  Results  Program  (SEER).  Every  member  of  the 
Section  participates  in  the  SEER  Program,  most  on  a  full-time  basis.  An 
important  event  this  year  was  our  presentation  of  material  and  discussions 
with  a  group  of  three  consultants  appointed  by  the  Chief  of  the  Biometry 
Branch  to  conduct  an  independent  review  of  data  processing  in  the  SEER  pro- 
gram.  It  is  expected  that  the  results  of  this  review  will  influence  data 
processing  policy,  decision  making  and  approaches  in  the  future. 

The  highlights  of  the  Section's  activities  during  the  current  period  are 
presented  below: 

The  Surveillance,  Eaidemiclogy  and  End  Results  Program 

This  year  work  continued  on  the  development  of  a  prototype  data  management 
system  for  the  larger  population  based  tumor  registries  participating  in  the 
SEER  program.  Consultation  was  provided  to  numerous  registries,  and  routine 
data  management  and  statistical  programming  services  were  carried  out  for 
SEER  operations. 

A  version  of  the  SEER  Data  Management  System  was  tested  and  installed  in 
the  California  Tumor  Registry  (CTR)  for  converting  and  purifying  survival 
data  and  at  the  NIH  computer  center  for  evaluation  and  further  development. 
The  Section  subsequently  developed  a  version  of  the  system  for  merging 
incidence  records  with  survival  records  and  various  pieces  of  system  and  user 
documentation.  A  formal  project  was  established  in  the  Section  to  accomolish 
these  goals.  Planned  activities  Include:   (a)  installing  the  inciaence/ 
survival  merging  system  in  California;  (b)  completing  the  additional  documenta- 
tion required  hy   the  CTR  to  operate  and  maintain  the  system;  and  (c;  providing 
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consultation  to  the  CTR  during  the  conversion  production  runs  and  generation 
of  the  final  SEER  data  submission  tape  from  the  new  system. 

A  copy  of  the  California  version  of  the  system  and  appropriate  documentation 
has  been  turned  over  to  the  Yale  Connecticut  Cancer  Epidemiology  Unit  (CCEU) 
for  installation  and  evaluation.  Members  of  the  Section  have  consulted  with 
CCEU  staff  to  finalize  specifications  for  adapting  the  system  to  the  Connec- 
ticut Tumor  Registry's  requirements.  Plans  are  to  modify  the  system  for  use 
in  Connecticut,  to  complete  the  necessary  system  and  program  documentation, 
and  to  provide  consultation  during  the  installation  of  the  system  and  the 
conversion  of  existing  files  and  records. 

The  Section  has  provided  consultation  to  the  Michigan  Cancer  Foundation  (MCF) 
and  the  Detroit  Area  Tumor  Registry.  This  consultation  has  included  technical 
assistance  with  large  scale  data  clean  up  and  guidance  on  th^i  selection  and 
use  of  local  consultants.  Plans  are  to  provide  the  MCF  with  documentation  to 
determine  if  the  system,  or  its  components  can  meet  their  needs. 

SEER  Program  support  services  included  planning,  programming,  and  operational 
work  for  processing  the  December  1973  SEER  data  submission.  This  year  the 
CSS  programmer/analyst  responsible  for  SEER  submission  processing  was  detailed 
to  the  Democraphic  Analysis  Section  to  facilitate  communication  and  coordina- 
tion. 


The  Section  plans  to  sponsor  a  fall  workshop  for  SEER  registry  data  processing 
staff  to  facilitate  the  exchange  of  software  among  the  registries. 

During  this  year,  the  Louisiana  Tumor  Registry  (LTR)  negotiated  a  suocontract 
with  the  Louisiana  State  University  for  computer  support  services.  The  suc- 
cessful implementation  of  this  subcontract  is  expected  to  solve  most  of  the 
data  management  and  statistical  computing  problems  that  have  plagued  the  LTR 
operation  for  the  past  four  years. 

Michael  Stump  provided  broad  consultation  and  assistance  on  (1)  extending  the 
expired  computer  support  subcontract  to  allow  the  LTR  to  meet  the  1978  SEER 
submission  requirements,  (2)  identifying,  evaluating  and  recommending  the 
selection  of  a  computer  facility  and  professional  staff  to  meet  the  continuing 
data  management  and  statistical  computing  needs  of  the  LTR,  (,3)  developing  a 
comprehensive  workscope  for  the  new  computer  support  subcontract  and  (4) 
coordinating  the  transfer  of  operations  from  the  previous  commercial  data 
processing  vendor  to  the  LSU  support  group. 

Consultation  and  Service  to  Biometry  Branch  Investigators 

The  Section  has  continued  to  provide  computer  related  consultative  and  support 
service  to  a  variety  of  Biometry  Branch  activities.  A  majority  of  the  computer 
programming  and  systems  analysis  support  required  by  the  Branch  is  provided 
through  a  support  services  contract  administered  and  monitored  by  the  CSS. 
This  contract  also  provides  the  staffing  resources  needed  for  operation  of 
the  remote  job  entry  facility  and  for  data  tech  services. 
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Biometry  Branch  consultation  and  services  included: 

(Ij  Valerie  Van  Holten  wrote  a  computer  program  to  convert  topography 
codes  from  ICD0-ICD9.  This  program  is  table  driven  and  user 
oriented,  allov/ing  a  non-programmer  to  build  a  program  control 
table  from  a  WYLBUR  data  set  of  code  conversion  specifications. 

(2)  Calvin  Hoi  1 i ngsworth  developed  several  programs  to  recode,  edit, 

and  update  SEER  historical  series  records  for  the  Biometric  Research 
Section . 

(3)  James  Larson  consulted  with  the  Biometric  Research  Section  on  the 
conputing  and  operational  aspects  of  a  childhood  cancer  study. 

(4)  Ruth  Molfson  provided  program  maintenance  and  consultation  on  the 
FS&S  library  system. 

(5)  Mary  Cusano  and  Ruth  Wolfson  set  up  a  SEER  information  retrieval 
system  for  the  Demographic  Analysis  Section.  This  system  maintains 
queries  received  by  the  DRS  from  SEER  registries. 

Cancer  Centers  Program 

At  the  request  of  Dr.  William  Terry,  Acting  Associate  Director,  Cancer  Centers 
Program,  Michael  Stump  continued  to  provide  consultation  in  the  review  and 
analysis  of  the  data  management  aspects  of  the  Statistical  Analysis  and 
Quality  Control  (SAQC)  Coordinating  Center  contract.  As  advisor  to  Mr.  Thomas 
Dundon,  SAQC  Project  Officer,  Mr.  Stump  participated  in  the  semi-annual  SAQC 
Technical  Advisory  Committee  meeting,  evaluated  requests  for  hardware  procure- 
ments and  recom.mended  the  implementation  of  several  computer  system  enhance- 
ments to  improve  the  document  control  features  of  the  CCPDS  processing  system. 

Immunology  Branch 

Two  years  ago,  members  of  the  Computer  Science  Section  participated  in  a 
feasibility  study  and  design  for  a  computer  system  to  store,  edit  and  retrieve 
clinical  and  laboratory  data  for  the  Immunology  Branch,  Division  of  Cancer 
Biology  and  Diagnosis.  Most  of  the  programming  support  for  this  project  was 
provided  by  a  commercial  data  processing  contractor.  Compute:r  Science  Section 
is  responsible  for  monitoring  the  system  development  effort  and  for  testing 
the  completed  system  prior  to  Government  acceptance. 

During  this  year,  Ms.  Darlene  Myer-Naughton ,  Ms.  Anya  Shevchenko-Mason ,  and 
Mr.  Michael  Silver  have  been  involved  in  completing  the  system  documentation 
package  prior  to  turning  the  system  over  to  Immunology  Branch  staff.  The 
final  documentation  package  included  design  specifications,  program  specifica- 
tions and  a  comprehensive  user's  guide. 

Committee  on  Immunodiagnosis 

For  the  past  three  years,  Computer  Science  Section  members  have  been  consulting 
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with  Dr.  Ronald  HerberiTian,  Chairman  of  the  Imniunodiagnosis  Coinini  ttee ,  on  the 
analysis  of  results  from  imnunodiagnostic  tests.   Individual  investigators 
can  request  a  panel  of  sera  to  test  the  sensitivity  and  specificity  of  new 
diagnostic  procedures.  Statistical  analysis  routines  are  used  to  evaluate 
the  effectiveness  of  the  various  tests. 

The  Computer  Science  Section's  consultation  on  this  project  for  this  year  was 
provided  by  Ms.  Altamease  Barnaby.  As  co-Project  Officer  on  the  computer 
support  contract,  Ms.  Barnaby  has  served  as  the  interface  between  the  computer 
support  contractor  and  the  Immunodiagnosis  Committee.  She  has  scheduled  the 
analysis  of  all  panels,  approved  all  new  technical  approaches  proposed  by  the 
contractor  and  reviewed  all  completed  analyses.  She  will  continue  to  function 
in  this  capacity  for  the  duration  of  the  contract. 

Office  of  the  Director,  NCI 


Frederick  Cancer  Research  Center,  EDP  Working  Group 

iMr.  Larson  has  been  a  member  of  the  FCRC  EDP  Working  Group  for  five  years. 
This  group  is  comprised  of  consultants  in  the  computer  field  from  the  Office 
of  the  Director,  NCI,  from  the  Viral  Oncology  and  Chemical  Carcinogenesis 
Program  of  the  DCCP,  and  from  the  Division  of  Computer  Research  and  Technology 
(DCRT).  The  group  is  responsible  for  monitoring  the  data  processing  portion 
of  the  Litton  Bionetics  FCRC  contract.  Mr.  Larson's  consultation  at  the  FCRC 
is  expected  to  continue  at  the  same  level. 

Other  Consultation 

James  Larson  served  as  a  member  of  a  review  committee  for  the  Central  Patient 
Registry  and  Coordinating  Center,  Lipid  Research  Program  (LRC),  University  of 
North  Carolina  at  Chapel  Hill,  and  also  as  the  Chairman,  Technical  Contract 
Review  Panel,  Science  Content  Analysis  System,  Office  of  the  Director,  NCI. 

Mr.  Weiss  is  a  member  of  the  Steering  Committee  of  the  NHLBI  Coordinating 
Center  Models  Project.  This  project,  which  was  largely  designed  by  Mr.  Weiss, 
is  developing  important  methodology  and  guidelines  for  establishing  and 
evaluating  coordinating  centers  in  large-scale,  multi-center  clinical  trials. 
The  methcdology  and  guidelines  are  applicable  to  clinical  trials  and  other 
multi-center  studies  such  as  the  SEER  Program.  Mr.  Weiss  is  also  a  member 
of  the  Advisory  Comimittee  on  Computer  Usage  at  NIH. 


15S 


jSMITKSCMA.'i    3Ci;:iC£    1  .'IF  CR.VAT  1  C.'i    HXCHANGS!  U.o.    JtrAhtMt.i;    ur- 

PROJECT    'iUM3£3    (Oo    NOT    usa    ".his    S3ace}       IhHALTH,    £:JUCATIC;i       AMO    -tEL-A 

PUeilC    HEALTH    SERVICE 
NOTICE   Cf 
INTRAMURAL   RESEARCH    PRGJcCT 


PROJECT    .MJi'iiSER 


ZOl   CP  04409-04 


PERIOD  COVERED 

October  1,  1978  to  September  30,  1979 


TITLE  Zr     FH'^i'MZJ    (iO  characters  or    less) 

Statistical  Methodology  Research 


AME3,    LAB 

QRA 

-ORY 

AND     l.'iiTIT 

'ROFESSICM 

AL 

=  ERSO 

fiMEL  e;;gag 

PI: 

D. 

P. 

Byar 

OTHER: 

M. 

H. 

Gail 

S. 

B. 

Green 

D. 

L. 

Levin 

L. 

R. 

Muenz 

D. 

K. 

Corle 

L. 

V. 

Rubinst 

T. 

J. 

Santner 

iLlATlo:;3, 

HE    PROJECT 


•ITLE3    CP    ?Ri:,CI?AL    l^iVESTK 


Chief,  Clin.  &  Diag.  Trials  Section 
Medical  Statistical  Researcher 
Medical  Researcher 
Senior  Investigator 
Mathematical  Statistician 
Computer  Systems  Analyst 
Staff  Fellow 
Cancer  Expert 


BB  NCI 
BB  MCI 
BB  NCI 
BB  NCI 
BB  NCI 
BB  NCI 
BB  NCI 
BB  NCI 


■^omefry  Branch,  FS&S  Program,  DCCP 


i't^'inical  and  Diagnostic  Trials  Section 


I.NSTITUTE  AND  LOCATICM 

NCI,  NIH,  Bethesda,  Maryland  20205 


?RCr£33IG;iAL: 


CHECK  APPROPRIATE  30X(E3) 

□  (a)  h'jma;;  subjects 

(a1  )  MINORS   n  (a2)  ! .'.! 


□  (b)  HUMAN  TISSUES 


Ui^ 


SUMMARY  OF  ^0R<  (200  nords  ;r  less 

The  purpose  of  this  projec 
computer  techniques  v/ith  par 
of  data  from  clinical  and  di 
Many  of  the  problems  studied 
activities  of  the  Section, 
methodology  for  evaluating  t 
data,  techniques  for  compari 
responses  for  each  patient, 
which  may  be  used  when  the  c 
design  of  experiments  for  de 
a  new  technique  for  putting 
in  2x2  contingency  tables  es 
of  two  important  aspects  of 


s  to 
ticula 
agnost 

under 
In  the 
ime-de 


e  'oyworcs  j 

conduct  re_ 
r  emphasis 
ic  trials 
this  proj 
past  year 
oendent  co 


sea 


on 
and 
ect 

th 
var 


rcn  m 

those 

epide 

arise 

is  res 

iates 


statistical  methods  and 


ng  tre 

a  new 

ensors 

tectin 

confid 

pecial 

epideni 


atments  in 
non-parame 
hip  mechan 
g  synergis 
ence  limit 
ly  valuabl 
ioloaic  me 


SI 

tri 

ism 
m  0 
s  0 


tuano 
c  tech 
is  no 
r  anta 
n  the 
or  sma 
do  logy 


appropria 
miological 

from  the 
earch  has 
such  as  se 
ns  where  t 
nique  for 
t  independ 
gonism  bet 
difference 
11  samoles 


te  to  the  analysis 
studies  of  cancer, 
consultative 
included 

rial  tumor  marker 
here  are  mul tiple 
survival  analysis 
ent  of  the  endpoint 
ween  two  factors, 
of  two  probabilit 
and  investiqatio 


iss 

n 


PHS-6G40 
CSev.    10- 
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Project  Description 

Objectives: 

Many  statistical  problems  arise  in  the  consultative  activities  of  the  Section 
(see  Project  No.  ZOl-CP-04250-1 9-B) .  The  investigation  of  these  problems, 
the  development  of  new  statistical  methods,  and  adaption  of  existing  methods 
for  special  problems  constitute  an  important  aspect  of  the  work  of  the 
Clinical  and  Diagnostic  Trials  Section.  The  basic  objective  of  this  work  is 
to  enrich  the  repertoire  of  statistical  methods  appropriate  for  the  analysis 
of  clinical  trial  data  and  therefore  emphasis  is  placed  on  statistical 
applications.  However,  statistical  theory  and  application  are  so  closely 
related  that  some  of  the  work  has  a  distinctly  theoretical  flavor.  The 
research  conducted  under  this  project  covers  a  wide  spectrum  of  topics. 
Some  of  the  principal  subjects  which  have  been  studied  during  the  past  year 
are  summarized  below. 

Evaluating  Serial  Marker  Measurements  in  Patients  at  Risk  of  Recurrent  Cancer: 

Dr.  Gail  has  adapted  the  time-dependent  covariate  methods  of  D.R.  Cox  to 
evaluate  the  potential  usefulness  of  serial  cancer  marker  measurements  in 
predicting  imminent  risk  of  cancer  recurrence.  The  methods  show  promise 
in  data  on  carcinoembryonic  antigen  from  patients  with  colon  cancer  and  acid 
phosphatase  in  patients  with  prostate  cancer.  Drs.  Muenz  and  Rubinstein  are 
developing  a  Markov  chain  model  with  transition  probabilities  which  incorporate 
time-dependent  covariates,  such  as  markers. 

Comparing  Treatments  for  Multiple  Responses: 

Drs.  Gail,  Santner  and  Brown  have  developed  methods  of  analy-sis  for  comparing 
treatments  appropriate  when  an  animal  or  patient  develops  several  tumors. 
These  methods  have  been  applied  to  animal  carcinogenesis  studies  and  to 
human  bladder  cancer  data  and  are  potentially  applicable  in  the  analysis  of 
data  from  any  episodic  illness. 

Drs.  Byar  and  Green,  using  both  real  and  simulated  data,  compared  a  variety 
of  methods  for  analyzing  such  data.  They  have  concentrated  on  heterogeneity 
in  response  rate  across  patients  as  opposed  to  over  time  for  a  given  patient. 

Survival  Analysis: 

Dr.  Rubinstein  has  studied  a  new  non-parametric  estimator  of  the  survival 
function  for  censored  data  and  compared  his  estimator  with  the  Kaplan-Meier 
estimator  when  the  assumption  that  censorship  is  independent  of  the  endpoint 
fails.   In  some  cases  his  estimator  is  more  robust  than  the  Kaplan-Meier 
estimator  and  in  other  cases  his  estimator  indicates  the  failure  of  the 
independence  assumption,  while  the  Kaplan-Meier  estimate  is  misleading.  A 
preliminary  report  of  these  results  was  given  at  an  American  Statistical 
Association  meeting. 
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Designing  Experiments  to  Identify  Synergism: 

Dr.  Santner  considered  the  problem  of  designing  a  single-stage  experiment  to 
determine  which  treatment  combination  is  associated  with  the  largest  inter- 
action (synergism  or  antagonism)  in  a  two  factor  experiment.  He  used  an 
intuitive  procedure  based  on  the  best  linear  unbiased  estimator  of  the 
population  interactions  and  reduced  the  problem  to  finding  the  smallest 
sample  size  necessary  to  achieve  prespecified  probability  outside  some 
indifference  zone.  His  exact  solution  is  based  on  a  nonlinear  programming 
analysis. 

Small  Sample  Confidence  Intervals  for  2x2  Contingency  Tables: 

Drs.  Santner  and  Snell  have  developed  three  methods  for  generating  conservative 
small  sample  confidence  limits  for  both  the  difference  and  ratio  of  two 
independent  proportions  that  arise  in  binomial  sampling.  The  methods  vary 
in  their  ease  of  implementation  and  tightness  of  the  bounds  they  produce. 
These  methods  would  be  especially  valuable  in  small  sample  cases  where 
asymptotic  methods  would  be  suspect. 

Estimating  Classification  Probabilities: 

Classifying  an  individual  on  the  basis  of  a  single  binary  characteristic 
leads  to  an  estimate  of  the  probability  of  correct  classification  equal  to 
the  historical  proportion  of  correctly  classified  individuals.  This  estimate 
is  optimistic,  sometimes  grossly  so.  Dr.  Muenz  is  investigating  various 
alternative  estimators. 

Methodology  for  Epidemiologic  Studies: 

Drs.  Day,  Byar,  and  Green  have  studied  the  effect  of  overadjustment  in  case- 
control  studies.  They  have  quantified  the  bias  and  loss  of  statistical 
significance  which  can  occur  due  to  random  effects  of  adjustment  variables 
which  in  reality  are  not  true  confounders.  Drs.  Day  and  Byar  have  shown 
the  equivalence  of  logistic  score  tests  to  Mantel -Haenszel  type  procedures. 

Development  of  Interactive  Computer  Programs: 

Dr.  Green  has  continued  to  design,  implement,  and  supervise  improvements  for 
a  series  of  interactive  computer  programs  for  analyzing  clinical  trial  data. 
As  we  continue  to  study  and  develop  statistical  methods  appropriate  for 
analyzing  clinical  trial  data,  these  are  being  incorporated  into  this  system 
of  interactive  programs,  thus  increasing  our  capacity  to  respond  quickly  to 
requests  for  sophisticated  data  analysis. 

Significance  to  the  Program  of  the  Institute: 

Much  of  the  work  described  above  is  directly  applicable  to  the  analysis  of 
data  collected  in  clinical  trials  of  the  treatment  of  cancer,  analysis  of 
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data  related  to  diagnosis  and  screening  of  cancer,  and  to  epidemiologic 
studies  of  cancer.  Beyond  that,  the  opportunity  to  engage  in  research  in 
statistical  methods  is  a  necessary  and  important  aspect  of  the  work  of  a 
consulting  statistician.  The  prestige  of  the  National  Cancer  Institute  as 
a  leader  in  biomedical  research  is  enhanced  by  having  on  its  staff  statisticians 
of  a  high  caliber  v/ho  have  made  original  contributions  to  their  own  discipline. 
Looking  at  it  from  another  point  of  view,  the  opportunity  for  professional 
recognition  by  means  of  original  research  publications  is  essential  in 
attracting  to  the  Institute  talented  statisticians  of  the  very  highest  caliber. 
Statistical  theory  and  applied  methodology  is  a  rapidly  expanding  field.   If 
the  very   best  and  most  useful  methods  are  to  be  used  in  analyzing  data  related 
to  cancer  then  such  individuals  are  essential  to  the  program  of  the  Institute. 

Proposed  Course  of  the  Project: 

Some  of  the  separate  projects  described  in  this  report  have  been  completed, 
but  some  will  be  continued  into  the  next  year.   In  general  the  statistical 
research  projects  are  suggested  by  problems  which  arise  in  our  consulting 
work,  so  we  anticipate  that  many  new  problems  will  be  studied  as  they  come 
to  our  attention  in  the  next  year.  The  Section  will  continue  a  program  of 
balanced  activities  divided  between  research  and  consultation,  theory  and 
appl ication. 
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Project  No.:   Z01-CP-04413-04-B 

Project  Description 

Objectives  : 

To  determine  suicide  rates  among  cancer  patients  in  Connecticut  and  compare 
them  to  Connecticut  population  rates. 

Methods  Employed: 

The  Connecticut  SEER  Cancer  Registry  was  searched  for  patients  vrith  death 
certificates.  For  male  and  female  cancer  patients  diagnosed  in  the  decades 
1940-49,  1950-59,  and  1960-59,  death  rates  due  to  suicide  were  derived  from 
analysis  of  their  death  certificates.  Age  and  sex-specific  population  rates 
of  suicide  for  Connecticut  were  obtained  for  the  same  periods.  Within  each 
sex,  age-adjusted  relative  risk  of  suicide  in  cancer  patients  was  derived 
for  each  decade  and  over  the  three  decades,  as  well  as  relative  risks  asso- 
ciated with  number  of  years  since  diagnoses  for  each  decade.   Preliminary 
analyses  were  carried  cut  for  site,  stage,  type  of  treatment  and  marriage 
status . 

Major  Findings: 

Female  cancer  patients  showed  no  excess  risk  over  that  of  the  female  popula- 
tion. Males  showed  a  two-fold  relative  risk  over  population  males,  vn'th 
greater  risk  the  first  few  years  after  diagnosis  than  later.  Preliminary 
data,  only  partially  controlled  for  other  variables,  suggest  slightly  higher 
risk  for  ever-married  than  never-married  men,  and  for  male  patients  with 
metastasized  tumors,  clearly  higher  risk  than  for  those  with  localized  tumors. 
Slightly  greater  risk  is  suggested  in  men  treated  with  surgery  than  in  those 
not  so  treated.  Male  excess  risk  over  female  was  especially  high  for  larynx 
and  the  leukemias. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

It  was  suspected,  on  rational  grounds,  that  suicide  rates  in  cancer  patients 
would  be  higher  than  those  of  the  population.   If  so,  this  finding  would  form 
the  basis  for  special  attention  among  rehabilitation  workers,  and  the  finding 
would  be  of  particular  value  to  DCCR,  NCI.  The  peculiar  finding  of  raised 
relative  risk  in  men,  but  not  in  women,  permits  a  sharper  focus  on  relevant 
rehabilitation  procedures.  Perhaps  such  relative  risk  figures  can  be  used 
by  those  attempting  to  quantify  quality  of  life  and  negative  value  of  cancer. 

Proposed  Course  of  Project: 

The  first  analysis  has  been  submitted  for  publication.  The  preliminary  analy- 
sis will  be  verified  and  examined  with  more  extensive  controls.  Extension 
of  the  analysis  to  other  dimensions  will  be  explored. 

Date  Initiated:  April,  1976 
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Project  No.:  Z01 -CP-04414-04-B 

Project  Description 

Objectives : 

To  determine  if  premorbid  psychological  factors  (PPF)  --  stress,  personality, 
social  environment  --  are  associated  vyith  cancer  incidence  and  mortality. 

Methods  Employed: 

In  each  of  two  CREG  studies,  a  presumed  cancer-free  cohort  was  available, 
with  psychosocial  factors  determined  on  entry  into  the  study.  Cancer  inci- 
dence and  mortality  are   being  observed  currently  and  during  the  years  after 
entry.  Hypotheses  relating  certain  patterns  of  PPF  and  probability  of  getting 
or  dying  from  cancer  will  be  tested.  Analyses  of  the  theory  of  psychosocial 
influence  on  cancer  are  being  further  pursued. 

Major  Findings: 

In  preliminary  findings  of  one  of  the  CREG  studies  it  was  reported  that  those 
whose  highest  MMPI  score  was  on  the  depression  scale  had  >   2-fold  relative 
risk  of  later  cancer.  Mo  relationship  was  found  for  anxiety  or  repression. 
Both  findings  related  to  initial  hypotheses  of  positive  relationship. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Repeatedly  NCI  has  received  questions  from  professionals  and  the  public  about 
the  relation  among  psychological  factors,  stress  and  cancer.  These  questions 
were  based  on  a  long  history  of  belief,  speculation  and  purported  evidence 
that  stress  and  certain  psychological  factors  increase  cancer  risk.  Evidence 
on  humans,  though  voluminous,  is  not  persuasive,  and  in  some  cases,  contra- 
dictory. Evidence  on  animals  is  stronger,  and  shows  both  reduced  and  increased 
susceptibility  to  tumors.  Most  of  the  human  studies  have  not  taken  into 
account  certain  factors  having  an  important  impact  on  outcomes.  Studies  with 
improved  design  are,  therefore,  much  needed,  and  these  projects  fulfil  that 
need,  in  part.  A  positive  answer  would  give  impetus  to  studies  on  specific 
psychological  factors  or  stress  and  the  humoral  environment  associated  with 
increased  cancer  risk.  A  negative  answer  would  tend  to  shift  the  balance  of 
research  effort  away  from  the  psychic  components  of  environmental  carcinogen- 
esis, whether  internal  or  external  to  the  body. 

Proposed  Course  of  Project: 

A  CREG  announcement  was  issued  and  two  awards  were  made.  One  funded  study 
will  be  completed  in  December,  the  other  next  year.  Further  theoretical  anal- 
ysis of  the  problem  is  planned  for  the  roles  of  immune  function,  life  stress 
and  competing  risk. 

Date  Initiated: 

October,  1975 
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Published  Studies: 

Fox,  B.H.  Prefiiorbid  psychological  factors  as  related  to  cancer  incidence. 
J.  Behavioral  Med.  1:  45-133,  1978. 

Fox,  B.H.   Letter  to  the  Editor:  Cancer  death  risk  in  hospitalized  mental 
patients.   Science  201 :  955-967,  1978. 

Fox,  B.H.  Stress  and  cancer.  Behavioral  Med.  5(5):  19,  1979. 
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Project  Z01-CP0-4475-03-B 

Project  Description 

Objectives : 

The  major  objectives  of  this  study  are  to  provide  epidemiologic  data  relative 
to  the  etiology  of  nonmelanoma  skin  cancer,  and  to  evaluate  the  potential 
human  health  effects  of  harmful  solar  ultraviolet  (UV-B,  i.e.,  wavelengths 
between  290nm  and  320nm) .   In  particular:   (1)  to  provide  information  necessary 
to  ascertain  the  human  health  effects  of  UV  radiation  resulting  from  the 
anticipated  ozone  depletion  in  our  biosphere;  (2)  to  provide  supportive  basic 
data  to  reduce  the  degree  of  uncertainty  in  dose-response  estimators;  (3)  to 
provide  specific  data  on  populations  suspected  to  be  at  high  or  low  risk  of 
skin  cancer;  (4)  to  provide  an  estimate  of  the  proportion  of  skin  cancer  in 
the  community  relative  to  other  cancers;  (5)  to  identify  local  factors  in  the 
community  that  may  contribute  to  the  risk  of  skin  cancer;  (5)  to  provide  basic 
data  in  support  of  anticipated  needed  preventive  care  programs  in  this 
community;  (7)  to  provide  basic  epidemiologic  data  to  elucidate  the  multi- 
factorial etiology  of  skin  cancer;  and  (8)  to  estimate  trends  in  skin  cancer 
morbidi  ty . 

Methods  Employed: 

Eight  population  based  registries  were  developed  in  various  geographic 
locations  of  the  contiguous  United  States  ranging  in  latitude  from  47°N  to 
30°N.   In  addition  UV-B  measuring  devices,  Robertson-Berger  meters  were 
installed  and  maintained  at  these  locations  by  the  National  Oceanic  and 
Atmospheric  Administration  (NCAA)  and  this  federal  agency  will  provide  data 
from  these  locations  to  the  MCI  as  they  become  available.  The  registries 
just  being  completed  are:  Seattle,  Minneapolis,  Detroit,  Utah,  San  Francisco, 
New  Mexico,  Atlanta,  and  New  Orleans.  A  new  location  in  the  southwest  region, 
San  Diego,  has  just  begun  to  provide  data,  and  another  northeastern  location. 
New  Hampshire-Vermont,  will  be  implemented  before  the  end  of  this  fiscal  year. 

Special  protocols  were  developed  by  NCI  to  collect  data  in  a  uniform  way  so  as 
to  provide  data  bases  comparable  with  earlier  surveys  conducted  in  1971-72. 

Major  Findings: 

At  this  juncture  the  data  bases  are  being  prepared  for  statistical  analysis 
and  epidemiological  evaluation  by  computer,  and  our  findings  are   preliminary. 
Earlier  we  estimated  that  a  unit  increase  in  UV-B  may  result  in  a  two-fold 
increase  in  human  skin  cancer  am.ong  Caucasians.  The  new  survey  data  continue 
to  indicate  a  positive  association  of  skin  cancer  morbidity  with  UV-B 
measurements  at  various  geographic  locations.  Data  from  Minneapol is-St.  Paul 
allowed  us  to  measure  trends  in  incidence  from  1972-1978.  The  incidence 
appears  to  have  increased  by  15  to  20  percent.  The  increases  were  most 
notable  for  basal  cell  carcinomas.  New  data  on  host  characteristics  indicate, 
as  expected,  that  this  disease  is  serious  only  among  Caucasians;  Slacks  quite 
rarely  develop  nonmelanoma  skin  cancer.  Fair  skin  Caucasians  (Irish,  Scottish, 
English/Welsh,  Scandinavian,  German),  those  with  blonde  or  red  hair  and  olue 
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Major  Findings  (continued) 

eyes,  and  those  who  have  difficulty  developing  tans  are  the  most  susceptible 
types.  Earlier  it  was  estimated  that  annually  about  300,000  newly  developed 
skin  cancers  will  be  detected  and  treated  each  year  in  the  United  States.  The 
new  data  indicate  that  this  figure  may  now  be  in  the  neighborhood  of  400,000 
per  year. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

These  new  data  when  combined  with  earlier  surveys  will  reduce  the  degree  of 
uncertainty  of  the  dose-response  relationship  of  ozone  depletion  and 
increased  skin  cancer,  and  will  provide  new  leads  on  the  relative  importance 
of  host  factors  and  other  environmental  factors  which  may  contribute  to 
increased  risk  for  this  disease.  Results  from  these  data  will  help  the  EPA 
and  other  regulatory  agencies  establish  guidelines  for  use  of  man-made 
products  which  may  affect  human  health. 

Proposed  Course  of  Project: 

Intensified  analyses  of  the  newly  developed  data  bases  will  continue. 
Although  the  short  term  funding  provided  by  the  EPA  has  been  used,  the  NCI  has 
provided  funds  sufficient  to  keep  the  program  going  in  two  new  areas.  In 
addition  to  the  basic  incidence  reporting,  new  leads  from  the  current  surveys 
(e.g.,  excessive  radiation  exposure,  high  risk  occupation/industry  groups, 
skin  conditions  such  as  psoriasis,  residence  mobility  such  as  movements  from 
northern  to  southern  "sun  spots",  etc.)  will  be  pursued.   In  addition,  these 
new  locations  may  be  available  for  field  testing  of  personal  UV-B  dosimeters 
when  they  become  available.  At  present  we  know  how  much  UV-B  may  reach  the 
surface  of  the  earth,  but  we  are  severely  lacking  in  information  on  the 
relative  amounts  which  may  reach  exposed  surfaces  of  the  human  skin.  Our 
long  range  plans  also  include  incorporating  new  skin  melanoma  case/control 
studies  into  the  major  framework  of  this  project.  The  etiology  of  skin 
melanoma  also  reflects  an  association  of  increased  risk  at  locations  of  high 
insolation,  but  the  relationship  is  complicated  by  the  apparent  contradiction 
of  anatomical  site  distributions  of  malignant  melanoma  lesions.  These  new 
investigations  will  be  implemented  when  new  funding  is  provided. 

Date  Initiated: 

1974 

Pub! ications : 

Articles  Published  in  a  Periodical: 

1.  Scotto,  J.  and  'lam,  J.:  Skin  Melanoma  and  Seasonal  Patterns. 
Am.  J.  Epide':iiol.   In  oress. 
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Articles  in  a  Bock,  Panphlet,  or  Bulletin: 


1.  Scotto,  J.  and  Fears,  T.R.:  Skin  Cancer  in  the  United  States. 
Schneiderman,  M.A.  and  Levin,  D.L.  (Eds.):  Monog.  Cancer  in  the 
USA  and  USSR.   In  press. 

2.  Scotto,  J.  and  Fears,  T.R.:  Skin  Cancer  Epidemiology-Research 
Needs.   In:  Proceedings  of  the  International  Conference  on 
Ultraviolet  Carcinogenesis.  In  press. 
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G.  Nicholas  Rogentine,  Jr.  Senior  Investigator  I,  NCI 


1  COOPERATING  UNITS  (if  eny)  This  is  a  sub-project  of  a  broader  one.  Project  Z01-CB-05052- 
03-1,  Psychosocial  Factors  in  Prognosis  of  Melanoma,  whose  PI  was  G.  Nicholas 
Rogentine,  Jr.  until  11/15/78,  when  he  left,  and  his  project  was  discontinued. 
Immunology  Branch,  NCI,  continues  to  cooperate  by  providing  data. 


LAB/5RANCH                                                                                                                                                                                                                                                        ■ 

Office  of  the  Chief,   Biometry  Branch,    FS&S,   OCCP                                                                       i 

SECTION                                                                                                                                                                                                                                              j 

i 

INSTITUTE    AND    LOCATION 

National   Cancer  Institute,   National    Institutes  of  Health, 

Bethesda, 

Md. 

20205 

TOTAL   MANYEARS: 
.27 

PROFESSIONAL: 

.25 

OTHE.R:                                                                             ■                           ! 

.02                                                                             i 

CHECK  APPROPRIATE  EOX(,ES) 
{a)   HUMAN  SUSoECTS 


□(b)  HUMAN  TISSUES 


n  (c)  NEIl 


g(ai).viNCRs     7(^2)  INTERVIEWS   (Human  tissues   examined   in  main   project) 


SUMMARY  OF  wORK  ( 

In  this  study 
cal  measu 
one  year  afte 
relapse  in  an 
successful  di 
type,  and  the 
independent  s 
of  nodes  and 
Further  work 
p  <  .20,  seal 
while  those  t 
scales  correl 
important  res 
of  these  1-ye 
year  relapse 


SCO 


ores 

an  attemp 
to  di scrim 
r  axi 1 lary 

independe 
scriminato 

psycholog 
ample 

subjective 
on  the  MM? 
es  di scrim 
hat  in owed 
ated  witn 
ult.  Wit 
ar  predici: 
or  l-vear 


:  =  ii    -    jrderli.-ie    ^ej-wordsj 

t  has  been  made  to  assess 
inate  those  stage  II  melan 

node  surgery,  and  to  test 
nt  sample.  In  an  initial 
r  were  the  physical  variab 
ical  variable,  subjective 
3  cases,  blood  type  did  no 

effect,  with  about  equal 
I_,  which  showed  promise  on 
inating  on  the  first  sampl 

up  on  the  second  had  not 
node  status  and  subjective 
lOut  controlling  for  physic 
ors  of  relapse  suggested  n 
;:orta1  i  ty. 

1  7-1 


the  abili 
oma  patie 

thei  r  ab 
sample  of 
les,  numb 
effect  of 
t  hold  up 
success , 

the  firs 
e  failed 
discrimin 

effect, 
al   variab 
0  such  ca 


ty  of  cer 
nts  who  J2 
i 1 i  ty  to 
31   cases 
er  of  nod 
having  m 
as   predi 
did   predi 
t  sample, 
to  stand 
ated   in  t 
an   intare 
les,   prel 
pabi 1 i ty 


tain  psychologi  ^ 
elajosejd  wit  hi  n    i 
such        i 

T  I 

blood        I 

In  an  j 

ut  number 

pse  staujs 

that  at  I 
he  seconcj 
t.  Some  I 
ut  not      I 

analyse^ 
her  two- 


predict 
,  the  0 
es  and 
elanoma 
ctor,  b 
ct  rela 
showed 
up  on  t 
he  firs 
sting  b 
i mi  nary 
f  0  r  e  i  t 


ic-;5) 


Project  No.:   Z01 -CP-04482-03-B 

Project  Description 

Objectives: 

To  test  hypotheses  that  certain  psychological  measures  will  predict  relapse 
status  and  mortality,  after  controlling  for  known  physical  discriminators. 

Methods  Employed: 

Some  30-odd  psychological  measures  (MMPI  scales,  SCL-90  psychiatric  symptoms 
scale,  and  several  other  measures)  were  given  to  31  stage  II  melanoma  patients 
a  few  weeks  after  surgical  removal  of  axillary  lymph  nodes.  A  number  of 
physical  measures  were  also  taken  in  these  patients.  Ability  of  each  of  these 
to  discriminate  those  who  did  or  did  not  relapse  before  one  year  was  determin- 
ed, both  by  means  of  a  clinical  algorithm  and  by  discriminant  analysis  after 
identifying  discriminators,  their  ability  to  predict  was  tested  in  an  inde- 
pendent sample  of  33  patients.  Further  analysis  of  relapse  at  2  years  and 
mortality  at  1  year  was  begun. 

Major  Findings: 

A.  In  the  initial  sample,  aside  from  the  MMPI,  only  the  physical  variables, 
blood  type  and  number  of  nodes,  and  the  psychological  variable,  subjective 
effect  of  melanoma  on  life  style,  discriminated  one-year  relapsers  success- 
fully. When  tested  separately  on  a  new  sample  of  33  patients,  blood  type  did 
not  predict  relapse  successfully,  but  number  of  nodes  and  subjective  effect 
of  melanoma  on  life  style  did.  B.  Some  MMPI  scales  discriminated  in  the  1st 
sample  (p  <  .20)  and  some  did  on  the  2nd,  but  none  did  on  both.  Certain 
scales  correlated  with  nodes  and  subjective  effect  --  an  interesting  but  not 
important  result.  C.  Without  controlling  for  physical  variables,  prelimi- 
nary analyses  of  the  1-year  predictors  of  relapse  showed  no  such  capability 
for  either  2-year  relapse  or  1-year  mortality. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

If  psychological  variables  are  found  to  have  independent  weight  in  predicting 
remission  time,  their  relationship  with  some  physical  attributes  should  be 
sought,  to  establish  why  they  are  predictors.  The  most  important  outcome 
would  entail  a  cause-effect  relationship  of  psychic  state  and  such  physical 
variables,  thus  permitting  change  and  possible  extension  of  remission.  Even 
without  such  a  relationship,  a  predictive  capability  of  psychological  measures 
would  be  valuable  to  the  clinician,  and  under  some  conditions,  perhaps  to  the 
family  and  the  patient. 

Proposed  Course  of  Project: 

Outcome  A.  (see  above.  Major  Findings)  is  in  press;  B.  has  been  presented,  will 
appear  in  conference  proceedings,  and  will  be  submitted  for  publication;  C. 
will  be  pursued  with  adequate  analysis.  Relapse  times  will  be  examined  for 
trend  in  relation  to  various  predictors. 

Data  Initiated:  August  1975 
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CONTRACT  flARRATIVES 
BIOMETRY  GRA.NCH 


Contract T1t1  e Page  No. 

California  State  Dept.  of  Health    Surveillance,  Epidemiology       179 
(NOl-CP-81018)  and  End  Results  Reporting 

(SEER)  Program 

California,  University  of  SEER  Program  179 

(NOl-CP-43383) 

Charity  Hospital  of  Louisiana       SEER  Program  179 

(NOl-CP-43252) 

Connecticut  State  Dept.  of  Health    SEER  Program       •  179 

(N01-CP-61002) 

Fred  Hutchinson  Cancer  Research     SEER  Program  179 

Center  (MOl -CP-51059) 

Hawaii,  Research  Coro.  of  Univ.  of   SEER  Program  179 

(N01-CP-535n) 

Iowa,  University  of  SEER  Program  179 

(NOl-CP-43200) 

Michigan  Cancer  Foundation         SEER  Program  179 

(NOl-CP-61028) 

New  Mexico,  University  of  SEER  Program  179 

(NOl-CP-33344) 

Utah,  University  of  SEER  Program  179 

(NOl-CP-43382) 

Yale  University  SEER  Program  179 

(NOl-CP-33234) 

Emory  University  SEER  Program  179 

(N01-CP-61027) 

Geomet,  Inc.  SEER  Program  179 

(NOl-CP-53522) 

Commonwealth  of  Puerto  Rico        SEER  Program  179 

(NOl-CP-43386) 

Geomet,  Inc.  Biomedical  Computing,  Design     183 

(NOI-CP-0IGI9)  and  Implementation 
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Contract 

Health  Insurance  Plan  of 
Greater  Hew  York  (NOT -CP-43278) 

Information  "anagenent  Services 
Inc.   (NOl-CP-71010) 


Ti  tl  e 


Page  Mo 


Evaluation  of  Periodic  Sreast    1< 
Cancer  Screening  by  fammography 


Computer  Services 


186 


Israel  Center  for  Registration 
of  Cancer  and  Allied  Diseases 
(NOl-CP-33351) 


Continued  Cancer  Registration     187 
and  Selected  Studies 


Kuakini  Medical  Center 
(N01-CP-51Q60) 

Louisiana  State  University 
^'edical  Center  (NOl -CP-53521 

Fundacion  Para  la  Educacion 
Superior  (M01-CP^33286) 

fiinnesota,  University  of 

(NOl-CP-91021) 


Bergen,  University  of  (Norway] 
(NOl-CP-91043) 


Study  of  Cancer  Among  Japanese    T89 
fli  grants 

Studies  of  Epidemiology  and  Geo-  191 
graphic  Pathology  of  Cancer 

Studies  of  Epidemiology  and  Geo-  191 
graphic  'Pathology  of  Cancer 

Analyses  of  Prospective  Studies   192 
on  Diet,  Cancer  and  Other  Diseases 
in  Selected  Migrant  Populations 
(Norwegian) 

Analyses  of  Prespective  studies   192 
on  Diet,  Cancer  and  Other  Diseases 
in  Selected  Migrant  Populations 
(Norwegian) 
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CONTRACT  NARRATIVE 
BIOMETRY  BRANCH 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
FISCAL  YEAR  1979 

Office  of  the  Chief 

CALIFORNIA  STATE  DEPARTMENT  OF  HEALTH  (NOl-CP-81013) 

UNIVERSITY  OF  CALIFORNIA,  SAN  FRANCISCO  (NOl -CP-43383) 

CHARITY  HOSPITAL  OF  LOUISIANA  (NOT -CP-43262) 

CONNECTICUT  STATE  DEPARTMENT  OF  HEALTH  (NOl -CP-61002) 

FRED  HUTCHINSON  CANCER  RESEARCH  CENTER,  SEATTLE  (NOl -CP-61059) 

RESEARCH  CORP.  OF  THE  UNIVERSITY  OF  HAWAII  (NOl-CP-5351 1 ) 

UNIVERSITY  OF  IOWA  (N01-CP-43200) 

MICHIGAN  CANCER  FOUNDATION  (NO! -CP-61028) 

UNIVERSITY  OF  NEW  MEXICOTnOI  -CP-33344) 

UNIVERSITY  OF  UTAH  (NTrCP-43382) 

YALE  UNIVERSITY  (NOl-CP-33235) 

EMORY  UNIVERSITY  (N01-CP-61027) 

GEOMET,  INC:  [NO! -CP-53522) 

COMMONWEALTH  OF  PUERTO  RICO  (NOl-CP-43386) 

Title:  Surveillance,  Epidemiology  and  End  Results  Reporting  (SEER)  Program 

Project  Officer  (NCI):  John  L.  Young,  Jr.,  Dr.P.H. 

Objectives:  To  obtain  and  analyze  data  on  cancer  morbidity,  treatment, 
extent  of  disease,  patient  survival  from  population-based  registries,  to 
identify  areas  for  epidemiologic  investigations,  and  to  initiate  prelimin. 
investigations  needed  to  develop  epidemiologic  study  protocols. 

Methods  Employed:  The  National  Cancer  Institute  is  sponsoring  a 
collaborative  program  for  Cancer  Surveillance,  Epidemiology  and  End  Results 
Reporting  (SEER)  Program.  Participants  in  this  program  are   all  population- 
based  registries,  covering  entire  states  or  geographically  specified  areas, 
such  as  Standard  Metropolitan  Statistical  Areas.  The  Biometry  Branch  has 
professional  and  technical  responsibility  for  supervising  these  contracts. 
Basic  information  is  collected  on  all  patients  treated  for  cancer  in  the  area. 
area  residents  treated  outside  the  area,  as  well  as  anyone  dying  in  the  area 
where  cancer  is  mentioned  anywhere  on  the  death  certificate  --  or  area 
residents  dying  outside  the  area,  where  cancer  is  mentioned  anywhere  on  the 
death  certificate.  Periodic  follow-up  information  is  obtained  on  the  vital 
status  of  all  those  in  the  registries.  Data  are  submitted  annually  to  NCI  on 
magnetic  tape  according  to  a  specified  format.  These  data  are  available  for 
analyses  as  well  as  for  providing  an  extensive  resource  for  special  studies. 

Core  epidemiological  staff  are  present  in  most  of  the  SEER  Programs.  These 
staff  members  review  the  morbidity  data  to  identify  epidemiological  research 
leads  that  should  be  investigated.  This  staff  then  develop  study  protocols 
and  field  test  the  study  schedules.  Funding  for  such  proposals  are  either 
through  other  contract  or  grant  support  or  financial  assistance  from  other 
sources. 
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Significance  to  NCI  Program  and  Biomedical  Research:  Information  on 
incidence,  survival  and  mortality  from  a  cross  section  of  the  U.S.  population 
is  required  on  a  continuing  basis  so  that  the  nature  and  magnitude  of  the 
cancer  problem  including  changes  over  time  can  be  determined.  Through  close 
scrutiny  of  variation  in  cancer  incidence  and  survival  with  respect  to 
geographic  and  demographic  characteristics  of  the  population  and  differential 
changes  over  time,  specific  etiologic  hypotheses  will  emerge  which,  when 
tested  via  special  study  mechanism,  should  lead  to  the  identification  of 
controllable  risk  factors.  Such  research  is  an  integral  part  of  the  ultimate 
goal  of  the  national  program:  the  reduction  in  the  occurrence  of  and 
mortality  due  to  cancer.  Continued  recording  of  cases  will  also  provide  a 
data  base  that  could  be  useful  in  the  evaluation  of  cancer  control  activities. 
These  data  could  provide  the  base-line  against  which  changes  resulting  from 
specified  cancer  control  programs  could  be  measured  to  determine  the 
effectiveness  of  these  programs  in  reaching  their  stated  goals.  A  system  of 
record  linkage  between  the  cancer  registry  and  employees  of  specific  industries 
or  specific  types  of  occupations  would  provide  early  warning  of  possible 
occupational  carcinogenicity.  This  would  significantly  reduce  the  time  when 
cancer  hazards  would  be  identified. 

Major  Findings:  Data  for  cases  diagnosed  between  January  1,  1973  and 
December  31 ,  1977  were  submitted  to  NCI  in  December,  1978.  Two  participants 
submitted  data  only  for  1974-1977;  one  submitted  data  only  for  1975-77. 
While  it  is  felt  that  certain  areas  do  not  have  complete  reporting  for  1977, 
the  data  were  deemed  to  be  sufficient  to  calculate  incidence  rates  to  permit 
geographic  comparisons  by  primary  cancer  sites. 

Currently,  data  are  available  on  cases  among  residents  of  all  eleven  SEER 
areas.  Cases  of  malignant  lesions  and  in  situ  lesions  have  been  submitted, 
but  analyses  of  these  data  have  centered  around  the  malignant  lesions.  There 
were  21,537  malignant  lesions  reported  1973-77  by  Puerto  Rico  and  319,931  by 
the  other  10  SEER  Registries. 

Mortality  data  were  obtained  from  the  National  Center  for  Health  Statistics. 
Obtaining  population  estimates  by  age,  sex  and  race  for  denominators  for 
rates,  on  the  other  hand,  posed  a  problem,  Since  half  of  the  SEER  areas  are 
aggregates  of  counties  rather  than  entire  states,  it  was  necessary  to  obtain 
population  estimates  by  individual  counties.  These  were  prepared  by  the 
Bureau  of  the  Census  on  contract  from  the  Environmental  Epidemiology  Branch 
of  NCI  for  e^ery   county  in  the  U.S.  for  each  year  1971  through  1975.  It  was 
necessary  to  use  locally  prepared  estimates  of  racial  distribution  for  Hawaii 
and  New  Mexico,  however,  since  they  had  nore  detailed  information  available 
on  which  to  base  their  estimates.   In  addition,  the  contract  with  the  Census 
Bureau  requires  estimates  for  1976  and  1977  but  since  these  estimates  are  not 
currently  available,  they  were  prepared  by  Biometry  Branch  staff  by  a  straignt- 
line  projection  of  the  1974-1975  estimates. 

Mortality  rates  for  the  total  United  States  were  examined  in  order  to  place 
the  SEER  data  in  perspective.  1977  mortality  tapes  are  currently  unavailable. 
The  age-adjusted  cancer  mortality  rate  for  the  U.S.  for  all  sites  combined 
for  1973-76  was  165.8  per  100,000  population,  The  corresponding  rate  for  all 
SEER  locations  combined  was  167.7.  For  each  sex  and  for  each  of  the  cancer 


sites  which  were  examined  the  SEER  mortality  rates  were  remarkably  close  to 
those  of  the  United  States.  It  does  not  necessarity  follow  that  the  SEER 
cancer  incidence  rates  are  good  estimates  of  cancer  incidence  for  the  United 
States.  However,  since  the  SEER  mortality  rates  were  so  consistently  close 
to  those  of  the  U.S.,  it  seems  reasonable  to  use  SEER  incidence  rates  as 
crude  estimates  of  U.S.  incidence  rates. 

There  was  considerable  variation  among  the  SEER  registries  in  both  incidence 
and  mortality.  The  average  annual  1973-77  incidence  rates  for  all  sites  for 
all  SEER  locations  combined  excluding  Puerto  Rico  was  326.0  per  100,000 
population,  but  the  rate  varied  from  a  low  of  280.1  in  Utah  to  a  high  of  357.2 
in  San  Francisco.  The  total  SEER  mortality,  1973-76,  rate  was  167.7  with  a 
low  of  122,6  in  Utah  and  a  high  of  200.4  in  New  Orleans.  An  analysis  of  the 
comparability  of  SEER  incidence  data  with  those  from  the  Third  National  Cancer 
Survey  has  been  carried  out  to  determine  whether  it  is  possible  to  analyze 
trends  in  cancer  incidence  over  time,  beginning  in  1969.  Although  there  are 
only  four  areas  common  to  those  two  surveys,  they  represent  55%  of  TNCS  and 
54%  of  SEER,  The  results  of  the  analysis  revealed  the  rates  for  whites  to  be 
reasonably  comparable  between  total  SEER  and  total  TNCS,  while  those  for 
blacks  were  not.  Thus,  the  trends  in  incidence  rates  for  whites  were  analyzed 
over  the  period  1964-1976  and  the  most  striking  changes  were;  a  slowing  down 
of  the  lung  cancer  increase  among  males  to  ]%   per  year  while  that  for  females 
continued  to  increase  at  8%  per  year;  a  decrease  in  incidence  of  cervical 
cancer  of  6%  per  year  and  of  stomach  cancer  by  3%  per  year  among  males  and  ^% 
per  year  among  females;  and  an  increase  in  incidence  of  cancer  of  the  uterine 
corpus  of  7%  per  year. 

Two  program  participants  and  NCI  staff  have  continued  collaboration  on  the 
development  of  a  sophisticated  data  management  system  for  collecting  and  main- 
taining patient  and  disease  oriented  information  on  a  large  scale. 
Information,  detailed  plans  and  computer  programs  are  being  shared  between 
these  groups.  System  components  with  documentation  will  ultimately  be 
available  to  other  SEER  participants  and  to  other  NCI  programs  with  similar 
data  handling  requirements.  Progress  this  year  includes  the  installation  of 
a  core  system  in  one  SEER  Registry  and  this  core  system  will  be  transported 
to  and  made  operational  in  a  second  registry  late  this  year. 

To  assist  in  the  training  program  and  to  provide  guidance  to  SEER  Program 
participants  and  others  concerned  with  cancer  registration,  a  number  of 
publications  have  been  developed  and  distributed.  These  include  manuals  that 
set  out  clear  guidelines  for  collecting  and  coding  the  data  to  be  submitted 
to  NCI,  as  well  as  booklets  that  can  be  used  for  on-the-job  training  of 
personnel  responsible  for  carrying  out  the  functions  required  for  data 
extraction  and  coding.  The  demand  for  these  publications  has  been  large  and 
mailings  have  been  made  to  a  variety  of  medical  personnel  and  facilities. 

Proposed  Course  of  the  Project:  During  the  development  phase  of  the  SEER 
Program  activities,  intensive  effort  will  be  expended  to  assure  that  the  data 
being  submitted  to  NCI  are  of  the  quality  and  completeness  required  for  an 
effective  cancer  surveillance  network.  Once  this  level  of  reporting  is 
reached,  the  quality  control  activity  will  be  geared  toward  the  needs  of  the 
individual  programs  and  will  depend  on  each  one's  level  of  data  quality.  The 
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field  staff  in  cooperation  with  the  training  staff  of  the  University  of 
California  Medical  School  in  San  Francisco  will  continue  to  conduct  a 
program  of  quality  control  visits,  as  well  as  national  and  regional  work- 
shops, intensive  formal  training  programs  and  will  continue  to  develop 
various  kinds  of  instructional  materials.  Emphasis  will  be  placed  on 
assisting  participants  in  strengthening  active  follow-up  procedures. 

Year      FY-79 
Started   Negotiated 

California  State  Department  of  Health  (NOl-CP-81018)  1962  $1,422,567 

University  of  California,  San  Francisco  {NOl-CP-43383)  1974  196,140 

Charity  Hospital  of  Louisiana  (NOl-CP-43262)  1973  489,449 

Connecticut  State  Department  of  Health  {NOl-CP-61002)  1963  334,552 

Fred  Hutchinson  Cancer  Research  Center  (NOl -CP-61059)  1973  639,200 

Research  Corp.  of  the  University  of  Hawaii  (NOl-CP-53511 )  1971  631,512 

University  of  Iowa  {NOl-CP-43200)  1973  1,125,840 

Michigan  Cancer  Foundation  (NOl-CP-61028)  1973  1,337,592 

University  of  New  Mexico  (NOl-CP-33344)  1973  557,140 

University  of  Utah  (NOl-CP-43382)  1973  379,529 

Yale  University  (NOl-CP-33235)  1973  491,500 

Emory  University  (NOl-CP-61027)  1976  708,928 

Geomet,  Inc.  (NOl-CP-53522)  1975  707,633 

Commonwealth  of  Puerto  Rico  (NOl-CP-43386)  1968  93,125 
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Contract  Narrative 

Biometry  Branch 

Division  of  Cancer  Cause  and  Prevention 

Fiscal  Year  1979 

Corrputer  Science  Section 

GEOMET,  Incorporated  (NOl  CP  81019) 

Title:  Biomedical  Computing,  Design  and  Implementation 

Contractor's  Project  Director:  Mr.  Richard  Allen 

Project  Officer  (NCI):  James  E.  Larson 

Objectives:  This  contract  provides  computer  systems  analysis  and 
computer  programming  support  to  the  Biometry  Branch  of  the  Field  Studies  and 
Statistics  Program.  The  contractor  is  developing  a  library  of  statistical 
and  data  management  computer  programs  for  use  in  the  collection  and  analysis 
of  cancer  incidence  and  end  results  data. 

Major  Findings:  The  contractor  is  providing  continuing  data  processing 
support  to  Biometry  Branch  investigators.  Computer  systems  and  programs  and 
related  products  are  developed  by  the  contractor  in  response  to  requests  from 
these  investigators.  This  year  the  contractor's  level  of  effort  averaged 
twelve  person-years. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

See  Project  Reports,  NCI,  Field  Studies  and  Statistics  Program,  Biometry  Branch. 

Proposed  Course:  The  contract  was  recompeted  in  1978  for  a  five  year  period 
of  perfcrmance  at  approximately  the  current  level  of  effort.  The  need  for 
these  services  is  expected  to  continue  indefinitely,  although  the  level  of 
support  provided  to  each  organizational  area,  as  well  as  the  total  level  of 
effort  are   expected  to  fluctuate  significantly  over  time  with  changing  program 
requirements . 

Date  Contract  Initiated:  9/28/78 

Current  Contract  Level  :  $583,246  (12  months) 
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CONTRACT  NARRATIVE 
BIOMETRY  BRANCH 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
FISCAL  YEAR  1979 

BJometric  Research  and  Analytic  Studies  Section 

HEALTH  INSURANCE  PLAN  OF  GREATER  NEW  YORK  (N01-CP-43278) 

Title:   Evaluation  of  Periodic  Breast  Cancer  Screening  by  Mammography 

Contractor's  Project  Director:   Mrs.  Wanda  Venet 

Project  Officer  (NCI):   Dr.  Philip  C.  Prorok 

Objectives:   A.  To  determine  the  frequency  with  which  a  screening  technique 
using  mammography  and  clinical  examination  can  detect  early  breast  cancer. 

B.  To  establish  whether  such  screening  holds  substantial 
promise  for  improving  survival  rates  among  women  with  newly  diagnosed  breast 
cancer  and  for  lowering  breast  cancer  mortality  in  the  female  population. 

C.  To  Investigate,  through  a  prospective  study  of  women 
screened,  the  relationships  of  a  wide  range  of  parameters  to  the  development 
of  breast  cancer. 

D.  To  store  plasma  from  a  large  group  of  women  that  can  be 
retrieved  for  use  in  hormonal  and  immunological  studies  related  to  risk 
factors  and  etiology  of  breast  cancer. 

Methods  Employed:  This  is  a  combination  statistical-epidemiological-medical 
study  In  which  a  study  population  receiving  clinical  examination  plus 
mammography  at  annual  intervals  and  a  control  group  of  approximately  30,000 
women  each  are  being  routinely  followed  for  breast  cancer  experience  through 
internal  Health  Insurance  Plan  files  and  through  review  of  death  certificates. 
Details  of  the  techniques  are  given  in  a  paper  describing  the  methodology 
and  initial  findings  of  this  study  entitled  "Evaluation  of  Periodic  Breast 
Cancer  Screening  with  Mammography"  by  Sam  Shapiro,  Philip  Strax,  and 
Louis  Venet,  JAMA  195:  731-738,  1966. 

During  one  reexamination  cycle  44  cc  of  blood  was  taken  from  women  in  the 
study  population  and  stored. 

Major  Findings:  Findings  to  date  strongly  suggest  the  usefulness  of  annual 
screening  which  includes  clinical  examination  plus  mammography.  Over  a  ten 
year  period  of  follow-up,  the  study  group  of  women  has  about  one-third  less 
mortality  from  breast  cancer  than  those  in  the  control  group.  This  reduction 
in  mortality  appears  to  be  concentrated  among  women  over  50  years  of  age. 
The  differential  between  control  and  study  cases  in  fatality  from  breast 
cancer  is  almost  entirely  due  to  the  exceptionally  low  rate  among  the  cases 
detected  through  screening.  Both  the  clinical  examination  and  mammography 
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N01-CP-43278 
contributed  to  this  favorable  situation,  but  the  magnitude  of  the  independent 
contribution  of  each  modality  is  difficult  to  determine.  In  examining  various 
risk  factors  for  the  women  who  appeared  for  an  initial  screening,  the  following 
women  were  found  to  have  a  20-30%  increase  in  risk  of  breast  cancer:  higher 
educated  women,  Jewish  women,  and  unmarried  women.  Increasing  age  at  first 
pregnancy,  low  gravidity,  and  menarche  at  ages  under  15  are  associated  with 
a  50-100%  increase  in  risk. 

Significance  to  NCI  Program  and  Biomedical  Research:  Early  diagnostic 
procedures  offer  considerable  promise  for  the  secondary  prevention  and 
potential  cure  of  cancer.  It  appears  that  the  combination  of  clinical 
examination  and  mammography  is  such  a  procedure  and  is  being  extended  to 
other  populations.  The  role  of  mammography  alone  in  this  process  is  being 
investigated. 

Proposed  Course  of  Projects:  The  screening  part  of  the  study  is  complete  and 
the  emphasis  from  now  on  will  be  on  follow-up  and  data  analysis.  The  women 
will  be  followed  for  as  long  a  time  period  as  is  necessary  to  demonstrate  a 
favorable  long  term  impact  on  mortality  from  breast  cancer.  All  cases  of 
breast  cancer  will  be  followed  for  at  least  15  years.  During  the  current 
contract  year,  a  decision  will  be  made  on  whether  or  not  to  follow  all  60,000 
women  for  15  years.  Supplemental  lines  of  inquiry  may  be  suggested  by  the 
Breast  Cancer  Task  Force.  In  recent  months,  the  specimens  of  stored  blood 
plasma  were  shipped  to  the  Mayo  Clinic  Blood  Bank,  and  analyses  of  these 
specimens  and  related  data  were  initiated. 

Date  Current  Contract  Initiated:  November  1,  1962 

Current  Annual  Level:  $265,000 
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CONTRACT  NARRATIVE 
BIOMETRY  BRANCH,  DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
Fiscal  Year  1979 

Clinical  and  Diagnostic  Trials  Section 

INFORMATION  MANAGEMENT  SERVICES,  INC.  (NQ1CP71010) 

Title:  Computer  Services 

Contractor's  Project  Director:  Janis  Beach 

Project  Officer  (NCI):  Donald  K.  Corle 

Objectives:  This  program  provides  systems  design  and  computer  programming 
support  for  projects  in  the  Clinical  and  Diagnostic  Trials  Section. 

Major  Findings:  The  contract  was  initiated  on  April  11,  1977  and  replaces 
contract  N01CP53524  previously  held  by  Mason  Research  Institute.  IMS  has 
performed  several  updates  of  the  prostate  and  bladder  cancer  data  systems. 
IMS  personnel  worked  Independently  using  documentation  prepared  by  the 
previous  contractor. 

IMS  personnel  have  written  data  entry  and  edit  programs  for  several  lung 
cancer  trials.  They  have  worked  closely  with  members  of  the  Section  in  the 
development  of  these  programs. 

IMS  personnel  have  been  working  closely  with  members  of  the  Section  in 
designing  and  writing  programs  for  an  Interactive  statistical  analysis 
system.  Several  analysis  routines  are  currently  available  and  more  will 
be  added. 

Other  projects  for  which  IMS  has  given  technical  programming  support  include 
the  NCI  retrospective  review  of  Laetrile,  a  study  to  evaluate  the  psychological 
Impact  of  mastectomy,  a  study  of  sickle-cell  anemia  and  clinical  trials  of 
treatment  for  breast  and  testicular  cancer. 

Proposed  Course:  IMS  personnel  have  worked  with  the  Section  for  all  of 
Fiscal  Year  1979,  the  contractor  has  been  very  responsive  to  the  needs  of 
the  Section.  The  Contractor's  major  responsibility  will  be  in  the  development 
of  editing,  file  maintenance  and  statistical  programs  for  the  research  projects 
conducted  by  the  Section. 

Date  Contract  Initiated:  April  11,  1977 

Current  Contract  Level :  $305,000  FY  1979 


CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

FISCAL  YEAR  1979 

Demorgaphic  Analysis  Section 

ISRAEL  CENTER  FOR  REGISTRATION  OF  CANCER  AND  ALLIED  DISEASES  (NOl-CP-33351 ) 

Title:  Continued  Cancer  Registration  and  Selected  Studies 

Contractor's  Project  Director:  Dr,  Leah  A.  Katz 

Project  Officers:  Mr.  William  I.  Lourie,  Jr. 
Dr.  John  L.  Young,  Jr. 

Objectives:  With  primary  focus  upon  the  effective  functioning  of  the  Israel 
Cancer  Registry  (ICR)  and  the  collection  of  high-quality  detailed  data,  (1) 
to  continue  the  country-wide  registration  of  cancer  patients,  (2)  to  utilize 
the  data  in  a  variety  of  statistical  epidemiological  studies,  (3)  to  conduct 
studies  requiring  the  acquisition  of  additional  Information  from  other  record 
sources,  (4)  to  aid  the  planning  and  implementation  of  field  epidemiologic 
studies  involving  collaboration  with  specialists  and  other  organizations, 
(5)  to  increase  the  Interrelationship  with  NCI's  SEER  Program  by  assuming  the 
functions  of  an  auxiliary  member  participant  in  the  SEER  Program. 

Major  Findings:  In  addition  to  the  usual  data  on  cancer  patients  concerning 
identification  of  detailed  demographic  characteristics  of  the  patient  and  of 
the  primary  site,  histology,  and  stage  of  disease  of  the  patient's  cancer;  by 
matching  with  other  national  record  sources,  the  ICR  obtains  data  concerning 
country  and  date  of  immigration,  date  and  cause  of  death,  and  specific  detail 
regarding  the  type  of  therapy.  With  proper  attention  to  the  appropriate 
populations  at  risk,  the  following  general  remarks  apply  to  cancer  Incidence: 
Overall  Incidence  patterns  are  similar  to  those  observed  in  other  "westernized" 
countries.  In  the  total  Jewish  population,  lung  cancer  accounts  for  one  in 
se^en   cancers  in  males,  and  breast  cancer  for  one  in  four  cancers  in  females. 
The  main  time  trends  are  (since  1960):  a  decrease  in  stomach  cancer;  a  halt 
to  the  increase  in  male  lung  cancer;  a  continued  rise  in  female  lung  cancer, 
female  breast  cancer,  and  generally  in  cancer  of  colon  and  rectum  and 
especially  in  malignant  melanoma.  Concerning  place  of  origin,  there  is  a 
relatively  high  incidence  of  esophageal  cancer  in  immigrants  from  Iran  and 
Yemen  and  of  nasopharyngeal  cancer  in  immigrants  from  North  Africa.  These 
observations  probably  reflect  Incidence  patterns  in  the  country  of  birth  and 
possibly  an  environmental  influence  at  an  early  age  since  many  of  the  diagnoses 
were  made  after  20  years  of  residence  in  Israel.  Cancer  of  the  cervix  uteri 
has  been  known  to  be  relatively  rare  in  Jewish  women,  but  in  the  1960's  a 
relatively  high  rate  in  immigrants  from  Morocco,  Algiers,  and  Tunis  was 
noted  at  the  time  of  mass  Immigration  from  North  Africa.  There  seems  also 
to  be  an  incresase  in  the  Israel -born.  While  the  situation  is  being  observed 


187 


closely,  it  may  have  been  a  temporary  phenomenon  with  a  general  decrease 
possible  in  the  future.  Of  the  several  specific  field  studies  under  way, 
two  with  epidemiologic  import  should  be  mentioned:  Increases  in  melanoma 
of  the  skin  which  has  been  observed  in  several  other  parts  of  the  world  seems 
to  be  concentrated  in  Israel  among  Jews  born  in  Europe,  America,  and  in 
Israel;  Jews  born  in  Asia  or  Africa  have  low  rates  of  incidence  similar  to 
non-Jews  in  Israel.  The  highest  incidence  is  in  those  resident  over  17  years 
and  next  highest  among  those  with  an  average  of  4  years  in  Israel.  Immigrants 
with  an  average  of  13  years  have  the  lowest  incidence.  Most  worrisome  is 
the  apparent  high  risk  in  those  aged  15-34  with  the  associated  possibility 
of  higher  rates  later  in  life  if  the  same  causes  continue.  The  influence 
of  protective  clothing  is  being  studied  by  observing  different  ethnic 
practices  among  the  agricultural  workers.  The  effect  of  the  workplace 
environment  is  also  primary  in  the  study  of  the  difference  in  lung  cancer 
whose  incidence  gradient  rises  from  Jerusalem  to  Tel  Aviv  to  Haifa.  Since 
bladder  cancer  remains  essentially  the  same,  the  increase  seems  not  due  to 
smoking,  but  more  related  to  the  workplace  pollution  associated  with  the 
fact  that  Haifa  is  the  industrial  center  of  the  country  (and  also  of  the 
usage  of  asbestos  in  industry). 

Significance  to  NCI  Program  and  Biomedical  Research:  Because  of  the  large 
number  of  ethnic  and  immigrant  groups,  Israel's  cancer  data  have  unique 
epidemiologic  potential  and  fit  well  into  the  Branch's  collaborative  program 
concerning  studies  of  change  in  patterns  of  cancer  incidence  and  mortality 
after  migration.  In  addition,  survival  data  comparable  to  those  analyzed  by 
NCI's  ERG  and  SEER  Programs  are  now  being  analyzed  by  ICR.  The  submission 
of  data  tapes  directly  to  NCI,  in  addition  to  copies  of  tabulations  and 
results  of  special  studies,  is  a  new  aspect  of  the  contractual  agreement.  As 
ICR  becomes  increasingly  interactive  with  the  SEER  Program  and  its  staff,  an 
increase  in  value  to  NCI  is  forecast.  Unique  hypotheses  originating  in  the 
Israeli  data  also  become  the  possible  targets  for  replication  by  NCI, 

Proposed  Course:  The  present  contract  agreement  specifies  in  its  details  the 
continued  accomplishment  of  objectives  outlined  above.  In  addition,  as  part 
of  the  continuing  updating  of  the  technical  competence  of  the  ICR  and  also 
as  an  attempt  to  decrease  the  time  of  entry  of  new  case  information  into  the 
master  file,  micro-computer  usage  will  be  introduced  as  part  of  a  new  set  of 
data  processing  procedures.  In  addition,  a  new  Manual  is  now  in  force  which 
reflects  the  changes  in  technology  and  in  coding  practice  resulting  from  the 
previous  contractual  agreements.  If  successful,  it  is  planned  that  in  the  future 
there  may  be  a  further  upgrading  of  the  computer-oriented  routine  equipment 
so  that  the  directors  and  also  collaborating  researchers  may  have  greater 
capability  in  terms  of  quick  search  and  retrieval  of  the  master  file  in 
support  of  the  planning  of  studies  and  answers  to  current  questions. 

Date  Contract  Initiated:  June  28,  1972 

Current  Contract  Level  :  $105,000  (total  April  1979-March  1980) 


CONTRACT  NARRATIVE 
BIOMETRY  BRANCH 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
Fiscal  Year  1979 

Office  of  the  Chief 

KUAKINI  MEDICAL  CENTER  (N01CP61G60) 

Title:  Study  of  Cancer  Among  Japanese  Migrants 

Contractor's  Project  Director:  Dr.  Abraham  Nomura 

Project  Officers  (NCI):  Dr.  Earl  S.  Pollack,  Dr.  James  Murray  and 
Dr.  David  Levin 

Objectives:  The  purpose  of  this  contract  is  to  collect  data  bearing  on  the 
reasons  for  the  differences  in  cancer  incidence  between  Japanese  on  the  home 
islands  and  the  Japanese  migrant  populations  in  Hawaii.  The  objective  is  to 
sort  out  those  aspects  of  common  cancers  which  may  be  genetically  involved 
and  those  which  may  derive  from  aspects  of  the  environment  or  some  mixture  of 
the  two. 

Methods  Employed:  Standard  demographic  techniques  have  been  employed,  inclu- 
ding case-control  and  cohort  studies.  The  matched  case-control  technique  is 
particularly  useful  in  this  kind  of  study.  Pathology  protocols  have  been 
completed  for  cases  in  the  study  series  for  several  sites  (stomach,  colon, 
rectum)  and  considerable  emphasis  has  been  placed  on  the  correlation  of  the 
epidemiological  and  pathology  findings.  A  cohort  of  Hawaiian  Japanese  males 
assembled  by  the  National  Heart,  Lung  and  Blood  Institute  for  studies  of 
cardiovascular  disease  have  been  examined  for  information  relevant  to  gastro- 
intestinal cancers  and  their  subsequent  cancer  morbidity  experience  is  being 
monitored. 

Major  Findings:  The  cancer  risks  for  Japanese  migrants  differ  from  those 
observed  in  Japan;  the  migrant  risks  are  higher  for  lung,  colon,  rectum, 
prostate  and  lower  for  stomach.  The  case-control  studies  show  an  excess  con- 
sumption of  salted  and  dried  fish  and  pickled  "salted"  vegetables,  some  of 
which  are  rich  in  secondary  amines,  by  stomach  cancer  patients.  Since 
nitrites  and  secondary  amines  can  be  synthesized  in  vivo  into  nitrosamines, 
which  are  potent  carcinogens,  a  possible  etiology  is  suggested  for  further 
study.  They  have  found  that  low  group  I  serum  pepsinogen  levels  are  very 
specific  for  intestinal  metaplasia,  which  is  strongly  suspected  to  be  a  pre- 
cursor lesion  of  stomach  cancer.  On  this  basis,  a  working  hypothesis  is  that 
low  group  I  serum  pepsinogen  levels  are  associated  with  gastric  cancer. 

In  a  search  for  etiologic  factors,  these  studies  in  Hawaii  and  Japan  are  now 
looking  for  differences  in  intestinal  flora  and  fecal  chemistry  between  the 
native  and  migrant  Japanese.  Through  the  use  of  the  Ames  test  fecal  samples 
from  large  numbers  of  people  in  both  Hawaii  and  Japan  are  being  screened  for 
the  presence  of  mutagens.  Although  the  inference  about  carcinogenicity  based 
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on  mutagenicity  is  still  the  focus  of  controversy,  18%  of  the  samples  tested 
in  Japan  have  been  found  positive  for  mutagens  compared  with  37%  in  Hawaiian 
samples.  Dr.  Mower  and  Dr.  Mandel  at  the  University  of  Hawaii  have  also  been 
collaborating  on  this  research.  In  their  work  on  development  of  a  new  bacte- 
rial assay  for  mutagens  using  a  particular  strain  of  E,  coli,  they  discovered 
an  alternative  method  for  the  activation  of  nitrosamines  which  involves  the 
enzymatic  transfer  of  the  nitroso  group  from  the  nitrosamine  to  an  amide  or 
urea  acceptor  to  produce  a  direct-acting  mutagen.  In  another  strain  of  E. 
coli  they  discovered  an  enzyme  which  can  destroy  the  direct-acting  mutagen 
produced  in  the  exchange  reaction.  These  two  enzymatic  activities  have  been 
discovered  to  be  present  in  fecal  bacteria.  Studies  on  the  isolation  and 
purification  of  these  enzymes  are  now  underway.  They  have  been  using  the 
presence  of  these  enzymes  as  an  epidemiological  tool  to  correlate  with  high 
and  low  risk  of  colon  cancer.  They  have  assayed  fecal  samples  from  164 
Hawaiian  Japanese  and  found  the  exchange  enzyme  in  54%  and  the  suppressor 
enzyme  in  42%  of  the  samples.  In  170  fecal  samples  from  Japan,  they  found 
exchange  activity  in  31%  and  suppressor  activity  in  72%.  Therefore,  the 
exchange  enzyme  appears  to  be  more  common  in  Hawaii,  while  the  suppressor 
enzyme  appears  to  be  almost  twice  as  common  in  Japan. 

Significance  to  NCI  Program  and  Biomedical  Research:  If  the  studies  in  these 
migrant  populations  elucidate  the  environmental  factors  involved  in  the  in- 
cidence of  certain  forms  of  cancer,  and  indicate  those  that  are   predominately 
environmental  and  those  which  are  predominantly  genetic,  then  it  may  be 
possible  to  apply  these  findings  to  the  United  States  population  for  purposes 
of  cancer  prevention  and  cancer  control. 

Proposed  Course:  The  Kuakini  contract  is  expected  to  continue  for  several 
years  because  of  the  long-range  nature  of  this  prospective  cohort  study. 
Staff  of  the  Biometry  Branch  is  collaborating  on  the  analysis  of  the  longi- 
tudinal data.  The  collaboration  with  the  Japanese  is  continuing  through  a 
subcontract  with  Akita  University  for  studies  in  Akita  and  Chokai  Village. 

Date  Contract  Initiated:  June  1971 

Current  Annual  Level :  $398,715 
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CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

Fiscal  Year  1979 

Office  of  the  Chief 

LOUISIANA  STATE  UNIVERSITY  MEDICAL  CENTER  (NQ1CP53521) 
FUNDACION  PARA  LA  EDUCACION  SUPERIOR  (N01CP332861 

Title:  Studies  of  Epidemiology  and  Geographic  Pathology  of  Cancer 

Contractor's  Project  Director:  Dr.  Pelayo  Correa  (N01CP53521) 

Dr.  Carlos  Cuello  (N01CP33286) 

Project  Officers  (NCI):  Dr.  James  Murray  and  Dr.  David  Levin 

Objectives:  To  conduct  pathological  studies  of  premalignant  lesions  in  New 
Orleans  and  Colombia,  and  to  correlate  findings  with  incidence  and  pathology 
data  from  other  communities;  to  conduct  laboratory  experiments  to  elaborate 
and  test  hypotheses  derived  from  field  studies. 

Methods  Employed:  Cancer  registries  are  being  supported  to  provide  the 
necessary  baseline  data  for  these  studies.  Standardized  procedures  have  been 
developed  for  examining  autopsy  and  surgical  specimens  for  premalignant 
lesions.  Some  of  the  laboratory  work  involves  the  Ames  Test  for  mutagenicity. 

Major  Findings:  The  research  in  New  Orleans  has  shown  a  definite  correlation 
between  colorectal  polyps  and  cancer.  A  major  study  of  the  epidemiology  and 
pathology  of  latent  prostate  cancer  lesions  is  nearing  completion  in 
collaboration  with  Japanese  investigators.  Important  differences  have  been 
found  between  blacks  and  whites  in  New  Orleans.  An  international  survey  of  the 
distribution  of  histologic  types  of  breast  cancer  has  been  completed  and 
published  by  UICC.  Certain  populations  in  southern  Colombia  have  been  shown  to 
be  at  very  high  risk  for  gastric  cancer,  and  the  frequency  of  premalignant 
lesions  correlates  positively  with  nitrate  levels  in  the  drinking  water, 
nitrate  excretion  in  the  urine,  the  presence  of  nitrite  in  the  gastric  juice 
and  the  presence  of  mutagens  in  the  gastric  juice.  A  new  model  for  gastric 
carcinogenesis  based  on  the  nitrosation  of  spermidine  has  been  proposed. 

Significance  to  NCI  Program  and  Biomedical  Research:  This  research  on  the 
etiology  of  stomach  and  colorectal  cancer  may  lead  to  the  development  of  useful 
preventive  measures  for  these  diseases. 

Proposed  Course  of  Projects:  Contracts  will  be  completed  in  May,  1981. 

Dates  Contracts  Initiated:  January  1,  1975  (N01CP53521) 

June  29,  1966   (N01CP33286) 

Current  Annual  Level :  $232,238  (N01CP53521) 
$  86,187  (N01CP33286) 
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CONTRACT  NARRATIVE 

BIOMETRY  BRANCH 

DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 

Fiscal  Year  1979 

Office  of  the  Chief 

UNIVERSITY  OF  MINNESOTA  (N01-CP-91Q21 ) 
UNIVERSITY  OF  BERGEN  (NORWAY)  (N01-CP-91043) 

Title:  Analyses  of  Prospective  Studies  on  Diet,  Cancer  and  Other  Diseases 
in  Selected  Migrant  Populations  (Norwegian) 

Contractor's  Project  Directors:  Dr.  Leonard  Schuman  (NOl-CP-91021 ) 

Dr.  Erik  Bjelke  (NOl-CP-91043) 

Project  Officers  (NCI):  Mr.  Joseph  Scotto,  Senior  Health  Services  Officer 
Dr.  John  Gart,  Mathematical  Statistician 

Objectives:  To  determine  the  reasons  for  difference  in  cancer  incidence  and 
mortality  in  sedente  populations  and  migrant  populations  of  the  same  ethnic 
and  genetic  composition.  To  pursue  leads  relative  to  diet  variations  among 
the  two  population  groups. 

Methods  Employed:  Standard  epidemiologic  and  demographic  methods  and  new 
statistical  methodology  developed  by  NCI  scientists  to  evaluate  prospective 
observations  on  defined  cohorts  and  case/control  studies. 

Major  Findings :  We  are  beginning  to  collect  sufficient  numbers  of  deaths  from 
some  specific  cancer  sites  in  the  Minnesota  prospective  study  (e.g.,  lung, 
colon,  prostate)  which  will  make  current  analyses  more  reliable.  Follow-up 
data  for  11  years  are  now  being  analyzed  in  Minnesota  and  preliminary 
evaluations  are  being  made. 

The  available  colo-rectal  cancer  deaths  were  analyzed  in  regard  to  selected 
dietary  items  such  as  vegetables,  beef,  fiber,  fruits/juice,  fish,  and 
vitamins  A  and  C  indices.  Although  numbers  of  deaths  are  small  there  is 
evidence  that  a  protective  relationship  exists  for  vegetable  consumption. 
This  confirms  the  earlier  case/control  study  findings  in  Norway  and  Minnesota. 
The  lung  cancer  data  suggest  that  higher  levels  of  vitamin  A  as  well  as 
vitamin  C  intake  are  associated  with  lower  risks  to  this  disease. 

The  Lutheran  Brotherhood  cohort  (Minneapolis)  was  described  by  various 
socio-demographic  factors.  Widowers  showed  the  highest  proportion  of  deaths 
from  all  cancers.  Foreign-born  and  Norwegian-born  respondents  were  older 
than  the  native-born  respondents.  No  difference  was  evident  between  the 
proportion  of  deaths  in  the  urban  as  compared  to  the  rural  population.  There 
was  a  smaller  proportion  of  deaths  in  those  with  heavy  exercise  than  those 
with  no  exercise  at  entry  to  study.  The  population  of  laborers  has  the 
highest  proportion  of  deaths  and  considerably  more  than  the  professional  group. 
Individuals  with  the  lowest  consumption  of  alcohol  have  a  higher  proportion 
of  deaths  than  those  with  the  highest  consumption  rate. 
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There  was  no  association  between  alcohol  use  and  cancer  deaths  in  general, 
but  there  was  a  negative  association  with  coronary  heart  disease  and 
cerebrovascular  disease.  This  inverse  relationship  has  recently  been 
reported  in  other  studies  for  coronary  heart  disease. 

There  was  a  lower  proportion  of  deaths  in  those  consuming  large  amounts  of 
coffee  per  day  than  those  consuming  only  1  or  2  cups  of  coffee  per  day. 
This  relationship  with  coffee  was  not  found  in  general  cancer  mortality  but 
only  for  coronary  heart  disease  and  cerebrovascular  disease. 

Proposed  Course  of  Project:  During  the  past  year  we  have  stepped  up  the 
analysis  of  the  Minnesota  Lutheran  Brotherhood  studies.  For  the  first  time, 
a  comprehensive  detailed  account  of  the  Lutheran  Brotherhood  cohort  was 
described,  which  included  an  eleven  year  follow-up  of  about  18,000  male 
policyholders  and  eight  years  of  complete  mortality  data.  Available 
information  showed  variations  in  patterns  by  residence  history, 
urbanity/ rural ity,  nativity,  age,  occupation,  education  and  marital  status, 
physical  activity  and  the  use  of  tobacco.  New  analyses  will  include  tests 
on  the  following  factors:  Beer,  spririts,  alcohol,  coffee,  vegetables, 
chewing  tobacco  or  snuff,  fruits,  bread,  vitamin  A,  milk,  vitamin  C,  crude 
fiber,  and  exercise,  for  cancer  of  the  gastrointestinal  and  respiratory 
systems. 

The  Norwegian  contract  with  the  Public  Health  Service  of  Norway  was  terminated 
last  year  because  of  "the  lack  of  personnel  with  sufficient  time  and  devotion" 
at  the  Norwegian  Cancer  Registry.  We  are  presently  negotiating  a  new  research 
contract  with  the  University  of  Bergen  in  Norway,  which  will  now  be  primarily 
responsible  for  updating  and  analyzing  the  Norwegian  data  bases.  Dr.  Erik 
Bjelke  who  has  returned  to  Norway  will  be  the  Principal  Investigator  at 
Bergen.  He  will  be  working  closely  with  NCI  researchers  in  providing  new 
reports  utilizing  updated  Norwegian  Registry  computer  files.  As  has  been  done 
in  Minneapolis  during  the  past  year,  we  expect  to  accelerate  the  analyses  of 
the  Norwegian  data  during  this  and  the  next  fiscal  year.  We  have  also 
established  ties  with  British  researchers  who  will  be  collaborating  with 
Dr.  Bjelke  and  the  NCI  and  providing  recent  British  experience  relative  to 
the  questions  on  diet  and  cancer. 

Significance  to  NCI  Program  and  Biomedical  Research:  This  project  is  one  of 
a  few  prospective,  long  term  epidemiologic  studies  designed  to  discern  the 
influence  of  diet  as  well  as  other  environmental  factors  on  the  incidence  and 
mortality  of  cancer.  Isolation  of  these  environmental  elements  will  be 
useful  in  providing  new  leads  on  cancer  etiology  and  in  providing  guidelines 
for  preventive  measures. 

Date  Contract  Initiated:  June  1966  (NOl-CP-91021 ) 

July  1979  (NOl-CP-91043) 

Current  Annual   Level :     $105,201  (NOl-CP-91021) 

$  78,000   (NOl-CP-9104  3)     Expected 
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SUMMARY  REPORT 

CLINICAL  EPIDEMIOLOGY  BRANCH 

OCTOBER  1,  1978  THROUGH  SEPTEMBER  30,  1979 

The  primary  purpose  of  the  Clinical  Epidemiology  Branch  is  to  determine  who 
is  especially  susceptible  or  resistant  to  cancer,  and  why.  Specifically, 
studies  are  made  of  peculiarities  in  the  occurrence  of  cancer  in  persons, 
families,  or  ethnic  groups.  In  certain  circumstances  batteries  of  laboratory 
tests  are  applied  to  elucidate  subclinical  abnormalities  that  may  portend  a 
high  risk  of  cancer  or  reveal  new  understanding  of  its  pathobiology. 
Hypotheses  generated  in  the  experimental  laboratory  are  tested  for  their 
applicability  to  man.  Conversely,  the  patterns  of  disease  occurrence  in  man 
may  suggest  biological  concepts  which  can  be  elucidated  in  the  experimental 
laboratory.  Evidence  is  sought  for  the  interaction  between  host  factors  and 
environmental  agents.  Steps  are  taken  to  develop  or  improve  resources  for 
clinical  etiologic  research.  We  encourage  the  reporting  of  etiologic 
observations  as  derived  at  the  bedside  by  alert  clinicians.  Workshops  are 
convened  on  promising  but  unfashionable  subjects,  and  the  Branch  serves  as  a 
communication  center  for  recent  clinical  advance?  in  the  study  of  cancer 
causation. 

Staff  Changes: 

Joel  M.  Lamon,  M.D.,  an  internist  and  human  geneticist,  has  resigned  his 
position  as  of  September  30  to  accept  a  fellowship  in  oncology/hematology  at 
the  Scripps  Institute  in  San  Diego. 

Dawn  D.  Hassinger,  M.D.,  Ph.D.,  a  biologic-internist,  joined  the  Branch  as  a 
Staff  Associate.  Margot  R.  Hanson,  MPH,  joined  the  staff  September  1,  1978 
as  an  epidemiologist  in  the  Clinical  Genetics  Section.  Elisabeth  A.  McKeen, 
M.D.,  formerly  a  Staff  Associate  with  us,  will  return  to  our  Branch  after 
completing  a  one-year  fellowship  in  oncology  at  Georgetown  University.  She 
is  an  internist  interested  particularly  in  family  studies. 

International  Activities: 


On  December  1,  1978  Dr.  Miller  became  the  Director  of  the  Office  of  Inter- 
national Affairs  of  NCI,  and  by  retaining  his  responsibility  for  the  Branch 
enhanced  the  interaction  between  the  two.  There  is  ample  room  for  expanding 
activities  in  etiology  and  prevention  to  begin  to  match  the  considerable 
benefits  to  cancer  therapy  that  have  been  derived  from  existing  formal  bi- 
national  agreements.  In  this  connection,  Dr.  Mulvihill  participated  in  a 
conference  of  human  geneticists  and  oncologists  at  the  Italian  annual  research 
meetings  in  Florence  in  May,  to  sample  the  interest  in  applying  to  oncology 
the  substantial  competence  in  hematologic  genetics  in  Italy.  In  September 
Alfred  G.  Knudson,  Jr.,  M.D.,  Director  of  the  Cancer  Institute  in  Fox  Chase, 
Pennsylvania,  and  his  wife,  Anna  T.  Meadows,  M.D.,  an  oncologist  interested  in 
etiology  at  the  Children's  Hospital  of  Philadelphia,  will  visit  various  cities 
in  Italy  to  attempt  to  enhance  interest  in  the  genetics  of  cancer  and  in 
comparative  studies  involving  various  aspects  of  pediatric  oncology. 
Dr.  Miller  will  visit  Budapest  as  part  of  a  four-person  delegation  headed  by 
Dr.  Upton  from  June  21-26. 
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People's  Republic  of  China:  To  extend  important  observations  concerning 
epidemics  of  cancer  in  China  noted  by  a  U.S.  Cancer  Delegation  in  September 
1977,  Dr.  F.  P.  Li  and  his  wife  have  received  a  Senior  Scholars  Award  from 
the  Committee  on  Scholarly  Communications  with  the  People's  Republic  of  China 
(NAS)  to  spend  three  months  in  China  beginning  late  in  the  summer  of  1979. 

Japan:  Drs.  Miller  and  Beebe  of  our  Branch  and  Dr.  Blot  of  the  Environmental 
Epidemiology  Branch  are  working  to  enlarge  the  U.S.  presence  of  the  Radiation 
Effects  Research  Foundation  (RERF)  in  Hiroshima  and  Nagasaki  with  respect  to 
epidemiology  and  statistics.  The  contribution  by  the  few  Americans  present 
at  RERF  has  been  enriched  by  the  two-year  appointment  there  of  William  J. 
Schull,  Ph.D.,  who  has  had  long  experience  in  Japan  and  throughout  his  career 
in  the  scientific  design  of  population  studies.  The  change  in  the  status  of 
the  organization  in  1975,  when  the  Atomic  Bomb  Casualty  Commission  became  the 
RERF  under  Japanese  management,  was  accompanied  by  a  diminished  influence  of 
the  Americans  there.  To  improve  prospects  for  the  future,  reenforcements  are 
needed.  David  G.  Hoel ,  Ph.D.,  will  spend  nine  months  in  Hiroshima  beginning 
in  September,  and  several  other  statisticians  or  epidemiologists  may  also  do 
so  --  in  an  effort  to  preserve  and  increase  the  scientific  value  of  this  most 
important  resource  for  information  on  the  human  effects  of  radiation  exposure. 

The  U.S. -Japan  Cooperative  Cancer  Research  Program's  Committee  on  Analytical 
Epidemiology  convened  a  meeting  in  May  1978  of  U.S.  biostatisticians  and 
Japanese  epidemiologists  and  mathematicians.  The  purpose  was  to  encourage  a 
greater  interaction  among  the  three  than  has  occurred  in  the  past.  Dr.  Hoel 
was  a  member  of  the  U.S.  group.  Beginning  with  Dr.  Schull 's  arrival  in 
Hiroshima  in  September,  monthly  meetings  on  biostatistics  have  been  established 
and  attended  by  scientists  from  RERF,  Hiroshima  University  and  other 
organizations  in  Japan. 

Other  activities: 


Dr.  Miller  spoke  on  the  etiology  of  human  cancer  at  the  Thirtieth  Anniversary 
of  the  Medical  School  of  Hebrew  University  on  May  15,  and  participated  in  a 
two-day  conference  in  Rome  on  March  5-5  concerning  exposure  to  dioxin  in 
Seveso.  Dr.  Beebe  participated  in  a  U.S. A. -USSR  Workshop  on  Gynecological 
Cancers,  April  2-5,  in  Tbilisi,  in  the  Sixth  International  Congress  of 
Radiation  Research  in  Tokyo,  May  13-19,  where  he  presented  a  paper  on 
estimating  the  carcinogenic  risk  of  low-dose,  low-LET  radiation,  and  another 
on  non-carcinogenic  late  effects  of  ionizing  radiation  in  man.  He  also 
visited  Hiroshima  for  several  days  at  that  time,  attended  an  IAEA  meeting  in 
Vienna  on  March  13-17  to  present  a  paper  on  mortality  among  Japanese  atomic- 
bomb  victims,  and  wrote  a  comprehensive  review  of  the  history  and  findings  of 
the  Atomic  Bomb  Casualty  Commission  for  a  new  periodical.  Epidemiology  Reviews. 

Dr.  Mulvihill  will  present  a  paper  on  the  laboratory  approach  to  familial 
cancer  at  a  U.S. -Japan  Joint  Panel  on  Environmental  Mutagenesis  and  Carcino- 
genesis in  Honolulu  in  July,  and  Dr.  Li  attended  the  Twelfth  International 
Cancer  Congress  in  Buenos  Aires  in  October,  where  he  presented  a  paper  on 
epidemiology  and  etiology  of  non-Hodgkin' s  disease,  and  met  with  delegates 
from  the  People's  Republic  of  China  in  preparation  for  his  three-month  visit 
there. 
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Activities  within  the  United  States: 

Studies  of  patients  at  NIH:  The  procurement  of  special  etiological  histories 
has  been  focused  on  patients  and  families  of  unusual  Interest  at  NIH.  Other 
families  are  referred  to  us  from  elsewhere  in  the  country  for  etiological 
studies,  in  which  new  investigative  procedures  are  used  to  seek  subclinical 
evidence  of  abnormality  which  may  help  identify  persons  at  high  risk  and  the 
mechanisms  involved  in  their  predisposition  to  cancer.  Particular  attention 
has  been  given  to  a  search  for  persons  with  DNA  repair  defects.  Whereas  the 
main  drive  of  other  research  groups  in  this  regard  has  been  toward  genetic 
diseases  with  acute  radiation  sensitivity,  our  direction  has  been  toward  a 
seemingly  heightened  sensitivity  to  radiation-induced  cancer  or  to  family  or 
Individual  aggregations  of  tumors  of  the  types  primarily  Induced  by 
radiation  (i.e.,  leukemia,  osteosarcoma,  fibrosarcoma,  and  skin  cancer).  We 
are  now  in  the  second  year  of  a  contract  with  Dr.  Malcolm  C.  Paterson  of 
Atomic  Energy  of  Canada,  Ltd.  to  study  about  thirty  specimens  annually  of 
human  fibroblasts  for  DNA  repair  defects  from  high-risk  patients  whom  we 
identify.  The  work  has  been  reported  upon  at  various  conferences  in  the 
United  States  and  abroad  by  Dr.  Paterson.  The  results  are  clarifying  under- 
standing of  the  test  procedure  as  well  as  screening  for  people  with  DNA  repair 
defects. 

Drs.  Lamon  and  Parry,  in  conjunction  with  other  members  of  the  staff  and  of 
NIH  have  been  active  in  establishing  a  Human  Genetics  Clinic  for  the  Institutes 
in  general.  Participation  by  our  staff  will  be  directed  toward  the  genetics 
of  cancer.  In  this  regard  it  should  be  noted  that  genetics  refers  not  only  to 
inheritance  but  also  to  the  initiation  of  tumors  by  the  mutagenic  effects  of 
environmental  agents  on  any  cell  of  the  body. 

Studies  of  patients  elsewhere  in  the  area:  Dr.  Bader  makes  rounds  weekly  at 
the  Children's  Hospital  National  Medical  Center  in  the  District  of  Columbia 
to  ascertain  patients  of  Interest  with  regard  to  etiology.  Dr.  McKeen,  now 
a  Fellow  at  Georgetown  University  Medical  Center,  will  continue  her  ascertain- 
ment of  patients  there  after  she  rejoins  us  on  July  1.  Extension  of  our 
catchment  area  to  Baltimore  will  be  aided  if  Priscilla  A.  Gilman,  M.D.,  a 
pediatric  hematologist-oncologist  joins  our  staff  as  an  Expert  in  September, 
as  expected.  Dr.  Li  continues  his  highly  successful  studies  of  unusual 
patients  seen  on  the  wards  and  clinics  of  the  Sidney  Farber  Cancer  Research 
Center  in  Boston.  The  attached  bibliography  indicates  the  nature  of  the  work 
done  through  these  various  clinical  contacts.  A  summary  of  the  highlights 
follows. 

Dr.  Li  identified  a  family  in  which  ten  members  had  renal  cell  carcinoma  and  a 
consistent  translocation  from  chromosome  3  to  8.  The  finding  tentatively 
assigns  a  renal  cancer  gene  to  one  of  these  chromosomes.  This  represents  the 
third  solid  tumor  having  a  subcategory  with  a  specific  chromosomal  deletion. 

In  1964  members  of  the  Branch  discovered  that  Wilms'  tumor  Is  related  to 
sporadic  (non-familial)  congenital  absence  of  the  Iris  of  the  eye  (aniridia), 
as  well  as  to  genitourinary  anomalies,  congenital  hemi hypertrophy  and  hamar- 
tomas. More  recently  research  workers  elsewhere  have  described  a  deletion  of 
chromosome  11  (lip-)  in  patients  with  sporadic  aniridia  with  or  without  Wilms' 
tumor. 
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In  conjunction  with  Dr.  Park  Gerald  of  the  Boston  Children's  Hospital,  our 
Branch  has  ascertained  eight  new  cases  of  Wilms'  tumor  with  aniridia  and  all 
have  been  shown  to  have  the  deletion.  Monozygotic  twins  in  Chicago,  long 
known  to  the  Branch,  both  have  sporadic  aniridia,  but  only  one  has  developed 
Wilms'  tumor.  The  twins  have  since  been  written  up  by  an  alumnus  of  the 
Branch,  and  both  have  been  found  by  other  investigators  to  have  the 
characteristic  deletion,  lip-.  Thus  something  more  than  the  deletion  is 
involved  in  the  genesis  of  the  kidney  tumor.  Different  spans  of  deletions 
in  various  cases  indicate  that  the  Wilms'  tumor  is  near  band  llpl3. 
Dr.  Gerald's  studies  of  cases  ascertained  by  our  Branch  are  directed  toward 
the  identification  of  an  enzyme  controlled  by  a  gene  located  in  this  segment 
--  an  enzyme  to  serve  as  a  marker  for  cases  in  which  a  deletion  cannot  be 
identified  under  the  microscope.  Patients  with  bilateral  or  otherwise 
multifocal  Wilms'  tumor  will  then  be  studied  as  prime  candidates  for  such 
chromosomal  abnormality.  Their  candidacy  is  based  on  Knudson's  hypothesis 
that  multifocal  cases  have  a  hereditary  component  affecting  all  target  cells, 
plus  a  transforming  post-natal  event,  whereas  non-hereditary  unifocal  cases 
experience  both  events  post-natal ly.  Both  post-natal  events  would  rarely 
affect  the  same  cell  by  chance. 

In  1971  the  Branch  called  attention  to  several  peculiarities  in  the  occurrence 
of  retinoblastoma.  In  particular  a  predisposition  to  second  primary  tumors, 
notably  osteosarcoma,  is  apparently  inherent  and  not  related  to  therapy.  The 
already  known  predisposition  to  retinoblastoma  in  the  13q-  chromosomal 
deletion  syndrome  has  since  been  further  delineated.  Knudson's  two-stage 
hypothesis  was  first  described  in  the  same  year.  In  1975,  at  a  Branch- 
sponsored  meeting  on  the  genetics  of  cancer  in  man.  Dr.  Louise  Strong  presented 
data  from  the  literature  which  indicated  that  children  with  bilateral  retino- 
blastoma are  especially  susceptible  to  radiogenic  tumors  of  the  orbit  as 
indicated  by  their  increased  frequency  and  shorter  than  usual  latent  period. 
This  report  played  a  role  in  the  development  of  our  contract  with 
Dr.  M.  C.  Paterson  at  Atomic  Energy  of  Canada  in  Chalk  River,  Ontario.  He 
and  investigators  elsewhere  had  determined  that  DNA  repair  defects  in  certain 
heritable  diseases  appear  to  be  responsible  for  severe  acute  over-reaction  or 
cancer  after  exposure  to  ultraviolet  light  or  gamma  radiation.  We  reasoned 
that  other  heritable  diseases  with  delayed  radiation  effects  might  be  due  to 
as  yet  undetected  DNA  repair  defects.  We  ascertained  two  unrelated  children 
with  bilateral  retinoblastoma  and  non-radiogenic  multifocal  osteosarcoma  for 
testing  by  Dr.  Paterson  of  cell  survival  in  culture  after  gamma  irradiation. 
These  studies  are  now  in  progress.  The  contract  with  Dr.  Paterson 's  group 
began  in  July  1978.  He  has  written  in  his  progress  report  dated  January  12, 
1979,  "The  objective  of  the  contracted  research  is  to  clarify  the  relationship 
between  predispostion  to  cancer  in  vivo  and  family  repair  of  radiogenic  damage 
to  DNA  in  vitro. . . .The  major  criteria  used  for  donor  selection  were: 
(i)  apparent  involvement  of  hereditary  factors  in  the  propensity  to  develop 
cancer,  (ii)  evidence  of  unusual  sensitivity  to  radiation  exposure, 
(iii)  presence  of  neurological  abnormalities,  and  (iv)  indications  of 
chromosomal  instability  in  vitro,  either  spontaneously  or  radiation-induced." 
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Since  August,  twenty-five  strains  collected  by  NCI  plus  seven  others  have 
been  studied  under  the  contract.  Among  the  findings  are  increased 
sensitivity  to  ionizing  radiation  of  cells  in  culture  from  a  family  with  a 
high  frequency  of  acute  myelocytic  leukemia.  Four  sibs  and  three  maternal 
relatives  were  affected.  The  results  in  two  members  are  at  variance  with 
those  from  Todaro's  test  of  skin  fibroblasts  for  transformation  in  culture 
after  the  addition  of  the  oncogenic  virus,  SV40.  The  reasons  for  this  are 
yet  to  be  determined.  Still  another  ramification  of  the  study  involves 
lyophilized  urine  specimens  from  selected  members  of  the  family  for  study  in 
the  Ames  system  by  Dr.  M.  Nagao  of  T.  Sugimura's  laboratory  in  Tokyo. 
Preliminary  results  suggest  the  presence  of  a  mutagen  in  the  urine. 

In  June  1978  Drs.  Bader  and  Miller  of  the  Branch  reported  an  excess  of 
non-lymphocytic  leukemia  in  children  with  neurofibromatosis,  peculiar 
because  the  leukemia,  unlike  most  of  the  findings  in  neurofibromatosis,  is 
not  known  to  be  derived  from  the  neural  crest.  A  link  between  Wilms'  tumor 
and  neurofibromatosis  was  previously  suspected  by  the  Branch,  and  several 
cases  have  since  been  reported  by  others.  The  more  recent  study  showing  the 
link  between  leukemia  and  the  genetic  syndrome  is  not  apparently  related  to 
maternal  (intrauterine)  influences  which  apparently  increase  the  severity  of 
neurofibromatosis  in  childhood,  as  described  in  a  recent  report  by 
investigators  at  the  University  of  Washington  in  Seattle. 

In  December  1978,  Dr.  McKeen  and  other  members  of  the  Branch  reported  that 
rhabdomyosarcoma  also  occurs  excessively  in  neurofibromatosis.  Thus,  two 
tumors,  possibly  three,  have  recently  been  related  to  neurofibromatosis.  The 
genetic  disorder,  which  has  many  ramifications  with  a  strong  neoplastic 
component,  has  not  been  a  fashionable  subject  for  study.  Recent  clinical 
findings  may  serve  as  a  source  of  new  laboratory  approaches  to  carcinogenesis 
in  relation  to  the  genetic  defect  responsible  for  the  disease.  To  this  end, 
Dr.  Mulvihill  of  our  Branch  and  Dr.  Vincent  M.  Riccardi  of  Baylor  University 
convened  a  highly  informative  national  meeting  in  June  at  which  biologic 
approaches  (epidemiologic,  clinical  and  laboratory)  to  the  disease  were 
defined,  along  with  prospects  for  the  future.  A  summary  report  and  possibly 
the  proceedings  of  the  meeting  are  to  be  published. 

Radiation  effects:  Dr.  Gilbert  W.  Beebe,  an  Expert  Consultant  in  the  Branch 
devotes  much  of  his  time  to  the  re-emergence  of  fear  about  low-dose  radiation 
effects.  As  a  sociologist-statistician  with  an  extended  experience  at  the 
Atomic  Bomb  Casualty  Commission  in  Japan,  he  meets  regularly  as  an  advisor  at 
the  NIH  level  with  Dr.  Fredrickson  and  at  the  NCI  level  with  Dr.  Upton  on  low- 
dose  effects  of  great  concern  to  the  Secretary  of  DHEW.  He  has  also  been 
absorbed  in  the  preparation  of  the  report,  recently  released,  of  the 
Committee  on  the  Biologic  Effects  of  Ionizing  Radiation  of  the  NAS-NRC. 

Chemical  effects:  Chemical  contaminations,  food  additives  (the  Food  Safety 
Committee  of  the  NAS-IOM),  multi-chemical  exposures  at  the  Love  Canal  in 
Niagara  Falls  (New  York  State  Health  Department)  and  dioxin  in  Seveso  (NAS- 
Italian  Institute  of  Public  Health)  have  claimed  a  substantial  amount  of 
Dr.  Miller's  time  during  the  past  year.  A  means  for  dealing  with  these  and 
future  chemical  contaminations  requires  integration  of  knowledge  concerning 
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epidemiological,  clinical  and  laboratory  studies.  A  strategy  for  responding 
to  such  situations  is  being  developed  by  the  third-mentioned  group,  above. 
In  June,  Dr.  Miller  concluded  nine  years  service,  the  last  six  of  them  as 
Chairman,  on  the  Committee  on  Environmental  Hazards  of  the  American  Academy 
of  Pediatrics. 

Veterinary  studies:  In  1964  the  Branch  established  the  Veterinary  Medical 

Data  Program  (VMDP)  for  systematically  collecting,  storing  and  retrieving         ^ 

data  on  domestic  animals  seen  at  14  veterinary  medical  colleges  in  the  United      | 

States  and  Canada.  More  than  1.7  million  discharge  diagnoses  have  been  ^ 

collected,  among  other  information.  Included  are  40,000  tumors.  When  a 

plateau  in  the  use  of  the  information  seemed  to  have  been  reached  in  1977, 

the  collection  of  data  was  transferred  under  contract  to  Cornell  University 

in  Ithaca,  which  is  now  overseen  for  NCI  by  the  Environmental  Epidemiology 

Branch.  A  report  and  a  variety  of  tabulations  concerning  the  tumors  in  the 

series  will  soon  go  to  press  for  publication  by  our  Branch  as  an  NCI 

Monograph. 

With  the  retirement  from  the  USPHS  of  our  veterinary  scientist.  Dr.  William  A. 
Priester,  our  further  use  of  the  series  will  be  ad  hoc,  to  evaluate  questions 
about  a  wide  variety  of  diseases  in  domestic  animals.  For  example,  papers  on 
tumors  in  young  animals,  cleft  palate  and  congenital  deafness  were  reported 
this  year. 

Other  Activities: 


The  Childhood  Cancer  Etiology  Newsletter  issued  monthly  by  the  Branch  is  now 
in  its  sixth  year.  The  Newsletter  goes  to  almost  800  persons  interested  in 
childhood  cancer  throughout  the  world,  and  has  been  a  source  of  new  ideas  and 
fresh  interest  in  pediatric  cancer  etiology  both  for  us  and  for  the  recipients, 

Dr.  Beebe  was  invited  to  give  the  annual  Cutter  Award  Lecture  at  Harvard 
University  this  fall,  a  signal  honor. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  objectives  of  this  undertaking  are  to  originate  new  epidemiologic 
approaches  to  the  study  of  cancer  causation  in  man  and  animals,  to  develop 
sources  of  data  related  to  specific  epidemiologic  problems,  to  stimulate 
epidemiologic  research  in  other  health  agencies  and  to  develop  an  on-the-job 
training  program  for  medical  and  statistical  officers. 

Opportunities  for  research  in  cancer  epidemiology  are  based  on  questions 
arising  from  clinical  or  laboratory  observations,  on  unusual  groupings  of 
cancer  cases  in  the  population,  and  on  study  of  the  characteristics  of  groups 
of  persons  prior  to  the  onset  of  a  specific  type  of  cancer  as  compared  with 
similar  persons  who  have  not  developed  the  disease.  In  parallel  with  this, 
plans  are  made  for  on-the-job  training  in  cancer  epidemiology  for  research 
physicians,  veterinarians,  and  statisticians. 
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Project  Description 


Objectives: 


1.  To  originate  new  epidemiologic  approaches  to  the  study  of  cancer 
causation  In  man  and  animals. 

2.  To  develop  sources  of  data  related  to  specific  epidemiologic  problems. 

3.  To  stimulate  epidemiologic  research  In  other  health  agencies. 

4.  To  develop  on-the-job  training  for  medical  and  statistical  officers. 
Methods  Employed: 

The  Program  is  based  on: 

1.  Leads  from  animal  experimentation,  laboratory  research  and  clinical 
observations. 

2.  Prospective  studies  (In  retrospect)  which  relate  cancer  occurrence  to 
events  recorded  prior  to  the  onset  of  cancer  in  medical  examinations 
obtained  In  a  standard  fashion  from  large  numbers  of  persons  (examples  — 
clinical  health-surveys,  and  military  medical  examinations). 

3.  Retrospective  studies  based  on  questionnaires  obtained  by  personal  inter- 
view or  by  mail,  for  a  comparison  of  persons  (examples  —  clinical  health- 
surveys,  and  military  medical  examinations). 

4.  "Laterospective"  studies  which  concern  the  detection  from  clinic  records 
of  the  excessive  concurrence  of  cancer  with  pre-existent  disease,  such  as 
congenital  defects  or  autoimmune  disorders. 

As  specific  epidemiologic  questions  arise  from  laboratory  or  clinical 
observations,  sources  of  field  data  are  developed  to  answer  these. 
Conversely,  the  Branch  seeks  by  its  surveys  to  raise  questions  which  can  be 
answered  by  laboratory  or  clinical  studies.  Parallel  with  this,  to  fill  the 
tremendous  deficiency  in  qualified  personnel,  the  selection  and  training  of 
young  physicians,  veterinarians,  and  statisticians  must  take  place.  The 
principles  they  learn  from  the  guided  planning,  execution,  and  analysis  of  a 
program  In  cancer  epidemiology  are  applicable  to  studies  of  the  genesis  of 
congenital  malformations,  heart  disease,  arthritis,  mental  aberrations,  or 
the  effects  of  ionizing  radiation. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

If  the  example  set  by  the  Branch  is  a  good  one,  interest  will  be  stimulated 
among  medical  scientists  in  the  use  of  epidemiologic  methods  for  their 
research.  In  consequence,  there  may  develop  a  further  recognition  of  the 
usefulness  of  office  and  hospital  records  for  survey  studies.  With  this  would 
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go  an  appreciation  for  the  need  to  adapt  the  standard  medical  records  for 
epidemiologic  research.  These  developments,  in  turn,  could  promote  an 
interest  in  looking  beyond  the  walls  of  hospitals  and  medical  centers  for 
opportunities  in  medical  research. 

Proposed  Course  of  Project: 

We  plan  to  continue  and  extend  etiological  studies  of  patients  with  cancer 
and  of  cancer  families  at  NIH  or  elsewhere  in  the  city  or  nation,  and  to 
encourage  similar  approaches  internationally.  Specimens  from  cases  of 
interest  will  be  obtained  for  laboratory  studies  using  new  procedures  in  an 
attempt  to  develop  further  understanding  of  factors  that  increase  host- 
susceptibility  to  environmental  carcinogens.  New  ways  of  portraying  cancer 
mortality  data  will  be  undertaken  to  seek  peculiarities  in  distribution  which 
have  etiological  implications.  Tests  of  hypotheses  will  be  made  as  they 
arise  from  experimental  or  clinical  observations.  Studies  of  data  from 
about  2  million  domestic  animals  should  continue  to  reveal  similarities  or 
differences  in  the  occurrence  of  cancer  and  other  diseases  in  comparisons 
of  various  species,  including  man. 
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Project  Description 

Objectives: 

To  provide  animal  disease  data  as  a  research  resource.  To  coordinate  the 
program  with  related  programs  primarily  in  area  of  disease  nomenclature, 
terminology  and  code.  To  develop  ways  and  means  of  data  utilization 
applicable  to  comparative  medical  studies. 

Methods  Employed: 

Standard  data  processing  methods. 

Major  Findings: 

Not  applicable  as  this  is  primarily  a  service  activity.  The  National  Cancer 
Institute  Veterinary  Medical  Data  Program  is  currently  processing  data  from 
13  veterinary  colleges  in  this  country  and  2  in  Canada.  The  program  has  been 
endorsed  and  implemented  in  Europe  under  the  auspices  of  WHO.  For  the  first 
time,  veterinary  medicine  and  the  medical  sciences  have  benefit  of  a  national 
and  international  animal  disease  data  system.  A  number  of  cooperative 
studies  were  begun  during  the  year  with  faculty  members  at  the  various 
participating  colleges  of  veterinary  medicine. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

The  comparative  (veterinary)  medical  data  retrieval  system  instituted  at  the 
College  of  Veterinary  Medicine,  Michigan  State  University  on  a  pilot  basis 
(PH  43-64-850)  was  undertaken  to  design  a  system  for  collection,  storage,  and 
retrieval  of  veterinary  medical  clinical  data.  The  program  is  now  fully 
operative  and  has  been  extended  to  14  additional  veterinary  colleges. 
Establishment  and  maintenance  of  reliable  sources  of  veterinary  medical  data 
provide  a  research  resource,  hitherto  unavailable,  that  is  applicable  not 
only  to  cancer  research  but  to  research  areas  such  as  infectious  diseases, 
congenital  defects,  and  gerontological  diseases.  Continued  NCI  Epidemiology 
Branch  animal  studies  research  function  depends  upon  continued  availability 
of  valid  domestic  animal  disease  data,  particularly  as  regards  neoplastic 
disease.  The  data  bank,  which  included  information  on  more  than  1.5  million 
patients  through  1976,  is  often  used  as  a  reference  source  by  scientists  at 
NCI  and  elsewhere. 

Proposed  Course  of  Project: 

Responsibility  for  all  aspects  of  quality  control  and  routine  processing 
has  been  transferred  to  a  cooperative  of  current  participants.  We  expect 
that  data  collected  will  be  available  to  us  on  a  cost-reimbursable  basis. 

Date  Initiated:  October  22,  1965. 

Current  annual  level :  0 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywortjs) 

Study  of  genetic  diseases  with  neoplastic  manifestations  and  detailed  investi- 
gation of  families  with  high  risk  of  cancer  may  help  detect  environmental  and 
genetic  influences  in  carcinogenesis,  especially  when  appropriate  laboratory 
assays  are  used. 

Besides  results  from  the  Clinical  Studies  Section,  clinical  reports  were  made  on 
three  cancer  families  and  a  series  of  patients  with  rhabdomyosarcoma  compli- 
cating neurofibromatosis.  Special  emphasis  was  placed  on  laboratory  approaches 
to  cancer  families.  The  heritability  of  SV40  T-antigen  in  25  families  and  the 
frequencies  of  chromosomal  abnormalities  and  sister  chromatid  exchanges  in  five 
families  were  reported.  In  one  family  with  acute  myelogenous  leukemia,  patients 
with  malignancies  had  abnormal  sensitivity  of  fibroblast  to  gamma-radiation, 
whereas  tumor-free  relatives  had  normal  sensitivities.  Abnormal  in  vitro 
response  to  pooled  alloantiqens  was  a  consistent  abnormality  in  family  members 
with  the  B-K  mole  syndrome  (and  some  spouses).  Animal  models  for  human, 
congenital  and  genetic  disease  continue  to  be  sought.  The  same  approach  will 
be  followed,  using  new  laboratory  methods  and  epidemiologic  clues  from  other 
sources  as  available. 
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Project  Description 

Objectives: 

To  document  the  occurrence  of  patterns  of  familial  aggregation  of  neoplasms; 
to  study  selected  families  by  genetic  and  laboratory  investigations,  in  an 
effort  to  elucidate  the  degree  to  which  heredity  and  the  common  familial 
environment  contribute  to  the  etiology  of  neoplasms.  To  distribute  biologic 
specimens  from  family  members  to  interested  laboratory  investigators  for 
etiologic  studies  by  biochemical,  cytogenetic,  immunologic,  viral,  and  tissue 
culture  methods.  To  study  similarly  patients  with  birth  defects  and  other 
hereditable  disorders  that  may  predispose  to  malignancy.  To  identify  genetic 
factors  and  disorders  associated  with  cancer. 

Methods  Employed: 

Interview  of  patients  with  cancer  or  other  diseases  with  respect  to  familial 
occurrences  especially  of  cancer  and  birth  defects,  as  well  as  prior  medical 
and  environmental  history;  documentation  of  history  by  obtaining  appropriate 
vital  records  and  hospital  charts;  collection  and  distribution  of  biological 
specimens  from  such  families;  review  of  hospital  records  of  series  of 
patients  with  selected  congenital  and  genetic  diseases  or  neoplasms.  Computer 
technology  is  being  developed  to  facilitate  management  of  family  data. 

Major  Findings: 

Besides  a  formal  review  of  the  etiologic  approach  to  cancer  families,  a  model 
etiologic  consultation  appeared  based  on  the  concurrence  of  sarcoma  in  a  girl 
and  her  father.  Sarcoma  and  a  variety  of  unusual  cell  types  were  seen  in  six 
generations  of  a  family,  suggesting  an  autosomal  dominant  mode  of  inheritance. 
In  a  family  with  Epstein-Barr  virus-related  malignancies  and  the  Saethre- 
Chotzen  syndrome,  T  lymphocyte  abnormalities  were  discovered  in  various 
individuals.  Other  autosomal  dominant  preneoplastic  disease,  neurofibroma- 
tosis, was  found  to  excess  in  84  consecutive  children  with  rhabdomyosarcoma. 
This  and  other  observations  led  to  sponsorship  and  design  of  a  national 
workshop  on  Biologic  Approaches  to  Neurofibromatosis.  A  monograph  of  the 
Proceedings  is  planned  to  suggest  areas  for  future  clinical,  epidemiologic, 
and  laboratory  investigation. 

Current  laboratory  collaborations  have  led  to  new  insights.  Besides  findings 
by  the  Clinical  Studies  Section  in  Boston,  chromosomal  studies  have  shown 
frequencies  of  spontaneous  sister  chromatid  exchanges  that  decrease  with  age 
in  tumor  patients  from  cancer  families,  but  not  in  tumor-free  individuals. 
The  finding  of  an  excess  frequency  of  HLA-Bw35  in  13  families  with  2  or  more 
cases  of  Hodgkin  disease  suggests  a  susceptibility  factor  related  to  the 
histocompatibility  complex.  The  heritability  of  SV40  T-antigen  expression  in 
26  families  (some  with  chromosomal  or  monogenic  syndromes  that  predispose  to 
cancer)  was  not  explained  by  any  simple  Mendel ian  model.  In  a  family  with 
acute  myelogenous  leukemia,  fibroblasts  from  affected  individuals,  previously 
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found  to  have  abnormal  transformabil ity  on  exposure  to  SV40,  have  now  been 
shown  to  have  abnormal  sensitivity  to  in  vitro  gamma  radiation.  Abnormal  in 
vitro  lymphocyte  response  to  pooled  alloantigens  was  observed  in  members  of 
four  families  with  the  probable  autosomal  dominant  B-K  mole  syndrome,  which 
predisposes  to  melanoma. 

Epidemiologic  features  of  tumors  and  birth  defects  in  domestic  animals 
continue  to  be  explored  in  hopes  of  identifying  animal  models  of  human 
disease.  Tumors  of  young  animals,  cleft  palate,  and  congenital  deafness  were 
reported  this  year. 

Collaboration  is  sought  with  other  investigators,  especially  in  studies  of 
reproductive  performance  of  survivors  of  childhood  cancer.  Under  design  or 
analysis  are  studies  of  2158  patients  ascertained  by  selective  participants 
of  the  SEER  program  (with  Biometry  Branch),  127  pregnancies  in  64  women 
treated  by  physicians  in  Cancer  and  Acute  Leukemia  Group  B  (with  Dr.  Fred 
Rosner),  and  all  pregnancies  in  patients  (or  their  spouses)  cared  for  by  the 
Clinical  Oncology  Program  of  the  National  Cancer  Institute  (with  Drs.  Blatt 
and  Poplack,  Pediatric  Oncology  Branch).  Reviews  of  the  epidemiology  and 
etiology  of  childhood  cancer  were  contributed  to  a  comprehensive  volume  under 
preparation  by  the  Pediatric  Oncology  Branch,  a  frequent  collaborating  unit. 

Through  committees,  consultation  was  provided  to  the  Journal  of  the  National 
Cancer  Institute,  the  NCI  Director's  Task  Force  on  Cancer  Prevention,  the 
Collaborative  Programs  of  U.S. -Italy  and  U.S. -Japan  and  the  International 
Commission  for  Protection  against  Environmental  Mutagens  and  Carcinogens. 
Lectures  were  delivered  at  Georgetown  University  School  of  Medicine,  Johns 
Hopkins  Hospital,  Memorial  Hospital  of  New  York  City,  The  Michigan  Cancer 
Research  Foundation,  The  University  of  California  at  Los  Angeles,  and  the 
Washington  Veterans  Administration  Hospital,  as  well  as  at  meetings  of  the 
Eastern  Cooperative  Oncology  Group,  the  NIH  Combined  Clinical  Staff,  the 
NICHD,  the  Breast  Cancer  Task  Force  Committee,  and  the  Italian  Societies  of 
Cancer  and  Medical  Genetics. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute 

Epidemiologic  surveys  and  detailed  studies  of  families  at  high  risk  of  cancer 
may  help  to  detect  environmental  and  genetic  influences  in  carcinogenesis. 
In  addition,  identification  of  these  families  has  therapeutic  implications, 
enabling  surveillance  and  early  diagnosis  of  neoplasms. 

Proposed  Course  of  Project 

The  same  approach  will  be  continued.  New  laboratory  methods  and  epidemiologic 
clues  from  other  sources  will  be  incorporated  into  the  project  protocol  as 
available. 


214 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE: 
PROJECT  NUMBER  (Do  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl  CP  04400-18  CEB 


PERIOD  COVERED 

October  1,  1978  to  September  30,  1979 


TITLE  OF  PROJECT  (80  characters  or  less) 

Clinical  Studies  Section,  Boston,  Massachusetts 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 

PI:  Frederick  P.  Li,  M.D.,  Head,  Clinical  Studies  Section  CEB  NCI 


COOPERATING  UNITS  (if  any) 


lab/branch 

Clinical   Epidemiology  Branch 


SECTION 

Field  Studies  and  Statistics,  DCCP 


INSTITUTE  AND  LOCATION 

NCI,  Bethesda,  Maryland  20205 


TOTAL  MANYEARS: 
1.8 


PROFESSIONAL: 

1.0 


0.8 


CHECK  APPROPRIATE  BOX(ES) 
n  (a)   HUMAN  SUBJECTS 

n  (al)  MINORS   n  (a2)  INTERVIEWS 


□  (b)  HUMAN  TISSUES 


n  (c)  NEITHER 


SUMMARY  OF  WORK  (200.  w(3rds_or  less  .-  underline  keyworda)  ^  ..  i.    .^j.   u      •  xj.  j    ^ 

the  staff  ofthmcal  Studies  Section Mn  Boston,  Massachusetts  has  sifted  a  large 
volume  of  clinical  data  to  identify  patients  for  etiologic  studies.  These 
unusual  patients  are  usually  found  through  attendance  at  clinical  conferences  and 


rounds,  and  through  special  referrals.  With  informed  consent,  epidemiologic 


studies  are  made  of  the  environmental  and  genetic  background  and  laboratory 
studies  are  performed  to  clarify  biologic  mechanisms  of  carcinogenesis.  At 
present,  several  family  aggregates  of  cancer  are  under  study,  e.g.,  Turcot's 
syndrome  in  two  families;  Gardner's  syndrome  variant;  breast  cancer-Hodgkin's 
disease  aggregation;  autosomal  dominant  renal  cell  carcinoma  associated  with  a 
3:8  chromosome  translocation.  In  addition,  a  family  with  mesothelioma  after 
asbestos  exposure  at  a  shipyard  has  prompted  two  studies  of  mesothelioma  and 
lung  cancers  in  two  New  England  shipbuilding  communities.  Also,  a  computerized 
Registry  of  Survivors  of  Childhood  Cancer  has  been  established  through  collabo- 


ration of  the  Clinical  Studies  Section  with  the  Sidney  Farber  Cancer  Institute 
jThe  600  registrants  represent  approximately  2%  of  all  survivors  of  U.S.  childhood 
cancer  in  the  last  two  decades.  Patients  in  the  series  are  being  studied  for 
second  malignancies,  cancer  in  close  relatives,  and  genetic  effects  in  progeny 


PHS-6040 
(Rev.  10-76) 


215 


Project  No.   ZOl  CP  04400-18  CEB 
Project  Description 
Objectives: 

1)  To  study  through  clinical  observation  at  the  bedside  causes  of  human 
cancers. 

2)  To  identify  genetic  factors  in  the  development  of  human  cancers. 

3)  To  study  the  sequelae  of  childhood  cancers  in  successfully  treated 
patients,  and  in  their  progeny. 

4)  To  conduct  collaborative  epidemiologic  studies  of  human  cancers  utilizing 
the  clinical  resources  available  in  Boston  and  New  England  regions. 

Methods  Employed: 

Available  patients  admitted  for  cancer  therapy  at  the  Sidney  Farber  Cancer 
Institute  are  examined  for  clues  to  etiology  of  the  neoplasm.  When 
exceptional  clinical  observations  are  made,  appropriate  follow-up  epidemio- 
logic and  laboratory  investigations  are  conducted.  To  date,  1,200  interviews 
have  been  completed.  A  report  is  in  preparation. 

A  registry  has  been  established  of  620  patients  who  have  survived  childhood 
cancer  for  at  least  5  years.  These  patients  are  being  studied  to  determine 
the  probability  of  cure  of  childhood  cancer,  and  the  somatic  and  genetic 
effects  of  the  disease. 

Several  striking  family  aggregates  of  specific  cancers  have  been  identified. 
Family  members  are  under  study  to  identify  reasons  for  the  susceptibility,  and 
to  detect  early  cancers. 

Major  Findings: 

1)  In  a  family  with  a  seemingly  new  genetic  syndrome  of  leukemia,  ataxia  and 
other  defects,  aneuploidy  was  present  for  two  years  preceding  development 
of  leukemia  in  the  patient. 

2)  Two  families  with  an  autosomal  dominant  pattern  of  dyskeratosis  congenita 
are  under  study  for  DNA  repair  defects. 

3)  DNA  repair  abnormalities  have  been  tentatively  identified  in  one  family 
with  Turcot' s  syndrome,  and  another  with  Gardner's  syndrome. 

4)  lip-  chromosome  deletion  syndrome  has  been  identified  in  seven  consecutive 
patients  with  Wilms'  tumor  and  aniridia. 

5)  Study  of  32  offspring  of  Wilms'  tumor  patients  show  no  transmission  of  the 
tumor,  but  four  died  in  infancy. 
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6)  Hypertension  was  unexpectedly  found  in  about  25%  of  patients  at  2-3 
decades  after  cure  of  Wilms'  tumor. 

7)  Approximately  10%  of  women  who  survived  childhood  cancer  have  ovarian 
failure,  and  one  young  patient  developed  endometrial  carcinoma  after 
replacement  estrogen  therapy. 

8)  A  third  neoplasm  developed  in  nearly  1  in  3  patients  with  double  primary 
childhood  cancers. 

9)  Thyroid  cancer  and  hypothyroidism  develop  excessively  in  survivors  of 
cancer. 

10)  Carotid  body  tumors  display  a  strong  tendency  to  develop  within  families. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

The  studies  of  the  Clinical  Studies  Section  identify  unusual  childhood 
observations  for  more  detailed  investigations  by  epidemiologists  and 
laboratory  investigators.  Also,  the  relevance  to  humans  of  studies  of 
laboratory  animals  is  examined  through  clinical  observations  of  patients  at 
the  bedside. 

Proposed  Course  of  Project: 

The  Clinical  Studies  Section  will  continue  with  established  studies  of  child- 
hood cancers.  These  projects  will  examine  the  etiologic  role  of  genetic 
factors  and  pre-natal  exposures,  and  the  late  effects  of  these  diseases.  In 
addition,  the  methods  that  have  proved  useful  in  childhood  cancer  studies  will 
be  applied  to  study  appropriate  cancers  in  adults.  These  studies  will  examine 
family  aggregates  of  cancer,  and  epidemiologic  features  of  rare  and  seldom 
studied  forms  of  adult  malignancies. 

In  the  next  year.  Dr.  Li  will  be  in  the  People's  Republic  of  China  for  three 
months  through  auspices  of  the  Senior  Scholar  Program  of  the  Committee  on 
Scholarly  Communications  with  the  PRC.  The  visit  should  identify  areas  for 
collaborative  research  and  provide  opportunities  for  further  applications  of 
research  methods  developed  at  the  Clinical  Epidemiology  Branch,  NCI. 
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CONTRACT  NARRATIVE 

CLINICAL  EPIDEMIOLOGY  BRANCH,  DCCP 

Fiscal  Year  1979 

Clinical  Genetics  Section 

BIOTECH  RESEARCH  LABORATORIES.  INC.  (NOl-CP-61011) 

Title:  Cytogenetic  evaluation  of  high  risk  cancer  families 

Contractor's  Project  Officer:  Shien  Tsai,  Ph.D. 

Project  Officer  (NCI):  John  J.  Mulvihill,  M.D. 

Objectives:  To  determine  if  persons  prone  to  cancer  because  of  their 
personal  or  family  history  have  cytogenetic  abnormalities. 

Methods  Employed:  Standard  karyotypic  techniques,  including  differential 
staining  for  banding,  are  applied  to  biologic  specimens  from  individuals  at 
high  risk  for  cancer  under  study  by  the  Clinical  and  Environmental  Epidemi- 
ology Branches.  Specimens  are  lymphocytes  from  peripheral  blood  and 
fibroblast  cultures.  Dr.  J.  Whang-Peng,  NCI,  and  C.  C.  Huang  serve  as 
consultants. 

Major  Findings:  This  year,  154  blood  specimens,  18  skin  fibroblast  cultures, 
10  tumor  cell  cultures,  and  1  bone  marrow  were  accessioned  from  members  of  27 
families  with  genetic  or  congenital  disorders  or  an  excess  of  cancer  under 
study  by  the  Epidemiology  Branches.  Major  findings  were: 

1.  For  the  first  time,  a  constitutional  chromosomal  aneuploidy  was 
associated  with  an  adult  tumor.  Translocation  between  chromosomes  3  and 
8  were  found  in  all  available  tumor  patients  in  a  family  in  which  10 
members  in  3  generations  had  renal  cell  carcinoma. 

2.  Diverse  manifestations  of  chromosomal  imbalance  were  seen  in  a  family 
with  translocation  between  chromosomes  13  and  18:  partial  trisomy  18 
syndrome,  acute  progranulocytic  leukemia,  gastric  carcinoma,  and,  in 
carriers  of  the  balanced  translocation,  azoospermia  in  males  and  ovarian 
cysts  in  females  with  relative  infertility. 

3.  Confirmatory  studies  were  made  to  verify  the  frequent  finding  of  11  p- 
in  children  with  Wilms'  tumor  and  aniridia. 

4.  Additional  preliminary  observations  concern:  1)  high  frequency  of 
abnormal  centromeres  in  2  sisters  with  a  new  dysmorphic  syndrome; 

2)  several  "cancer  families"  with  heterochromatic  variants;  and 

3)  several  members  of  a  family  with  normal  lymphocyte  karyotypes  but 
mosaicism  in  fibroblast  cultures. 
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significance  to  NCI  Program  and  Biomedical  Research:  The  Epidemiology 
Branches  search  for  genetic  markers  of  human  cancer  by  combining  critical 
clinical  and  epidemiologic  evaluation  with  a  battery  of  modern  laboratory 
approaches,  one  of  which  is  provided  by  this  contract.  Several  human 
malignancies  are  well  known  to  be  associated  with  cytogenetic  abnormalities 
that  may  have  etiologic,  diagnostic,  therapeutic,  and  prognostic  implications. 
The  contract  provides  a  means  for  systematic  cytogenetic  Investigations  of 
persons  or  families  at  high  risk  of  cancer. 

Proposed  Course  of  Project:  Specimens  will  continue  to  be  accessioned. 
Priority  of  testing  will  be  determined  to  expedite  the  potentially  most 
informative  specimens  submitted  by  us  and  various  NCI  collaborators.  Results 
will  be  interpreted  In  the  context  of  our  clinical-epidemiologic  evaluation 
and  other  laboratory  parameters  of  immunologic,  genetic,  and  virologic  nature. 

Date  Current  Contract  Initiated:  September  23,  1975 

Current  Annual  Level :  $80,000 


PUBLICATIONS 

1.  Blattner,  W.A.,  Kistenmacher,  M.L.,  Tsai,  S.,  Punnett,  H.H.,  and  Giblett, 
E.R.:  Clinical  manifestations  of  familial  13:18  translocation.  J.  Med. 
Genet.  (Submitted) 

2.  Cheng,  W.-S.,  Mulvihill,  J.J.,  Greene,  M.H.,  Pickle,  L.W.,  and  Whang-Peng, 
J.:  Sister  chromatid  exchange  in  chronic  myelogenous  leukemia  and  cancer 
families.  Int.  J.  Cancer  23:  8-13,  1979. 

3.  Cohen,  A.J.,  Li,  P.P.,  Marchetto,  D.J.,  Berg,  S.,  Tsai,  S.,  Jacob,  S., 
and  Brown,  R.S.:  Hereditary  renal  cell  carcinoma  associated  with  a 
chromosome  translocation.  N.  Engl.  J.  Med.  In  press. 
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CONTRACT  NARRATIVE 

CLINICAL  EPIDEMIOLOGY  BRANCH,  DCCP 

Fiscal  Year  1979 

Clinical  Genetics  Section 

ATOMIC  ENERGY  OF  CANADA,  LTD.  (NOl-CP-81002) 

Title:  In  vitro  radiosensitivity  and  DNA  repair  in  genetic  syndromes  and 
families  at  high  risk  of  malignancy. 

Contractor's  Project  Officer:  Malcolm  Paterson,  Ph.D. 

Project  Officer  (NCI):  Joel  M.  Lamon,  M.D. 

Objective:  To  determine  in  vitro  radiosensitivity  and  radiation  induced  DNA 
repair  in  high  risk  persons,  e.g.,  members  of  cancer  families  and  individuals 
with  multiple  primary  tumors  or  genetic  disorders  predisposing  to  cancer. 

Methods  Employed:  Using  standard  techniques,  fibroblast  cell  cultures  from 
high  risk  persons  are  established  and  assayed  for  mycoplasma  contamination. 
An  initial  assay  of  radiosensitivity  is  performed  measuring  colony  formation 
after  in  vitro  irradiation;  the  results  are  compared  with  colony  formation 
of  control  and  ataxia-telangiectasia  fibroblasts.  On  cell  lines  with  abnormal 
radiosensitivity,  further  assessment  of  DNA  repair  is  performed. 

Major  Findings:  Preliminary  studies  of  a  family  with  acute  leukemia  in  four 
of  six  siblings  demonstrated  abnormally  increased  in  vitro  radiosensitivity 
in  fibroblasts  from  the  two  available  affected  members  and  their  mother,  who 
had  cervical  cancer.  In  a  patient  with  bilateral  retinoblastoma  and  multi- 
focal osteosarcoma,  radiosensitivity  was  increased  and  y-i^adiation  induced 
DNA  repair  was  decreased.  During  this  first  year  of  the  contract,  increased 
in  vitro  radiosensitivity,  as  measured  by  colony  forming  ability,  was  found 
in  radiogenic  breast  cancer.  Several  other  fibroblast  lines  have  not  been 
radiosensitive  by  this  procedure. 

Significance  to  NCI  Program  and  Biomedical  Research:  There  is  increasing 
evidence  of  the  role  of  defective  DNA  repair  in  individuals  with  increased 
radiosensitivity  and  a  predisposition  to  malignancy.  Increased  in  vitro 
radiosensitivity  and  defective  DNA  repair  has  been  demonstrated  in  fibroblasts 
of  patients  with  the  genetic  disorders  ataxia-telangiectasia,  xeroderma 
pigmentosum,  and  familial  retinoblastoma.  This  contract  extends  our  investi- 
gation seeking  new  insight  into  the  possible  interplay  between  environmental 
and  host-susceptibility  factors  by  examining  the  mechanisms  of  DNA  repair. 

Proposed  Course  of  Project:  Approximately  60  specimens  will  be  screened  for 
radiosensitivity  during  the  contract  year  with  further  studies  of  DNA  repair 
on  selected  abnormal  specimens.  Priority  of  testing  will  be  determined  to 
expedite  the  potentially  most  informative  specimens. 

Date  Current  Contract  Initiated:  May  1,  1979 

Current  Annual  Level :  $99,000 
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ANNUAL  REPORT  OF  THE  ENVIRONMENTAL  EPIDEMIOLOGY  BRANCH 

NATIONAL  CANCER  INSTITUTE 

October  1,  1978  through  September  30,  1979 

This  is  the  fourth  report  of  the  Environmental  Epidemiology  Branch  which 
was  created  in  December  1975.  The  objective  of  the  Branch  is  to  generate 
and  test  ideas  concerning  the  environmental  and  host  determinants  of 
cancer  by  a  broad  range  of  epidemiologic  studies  based  on  knowledge  and 
application  of  clinical  medicine  and  oncology,  statistical  methodology, 
new  developments  in  carcinogenesis,  and  resources  best  available  at  the 
national  level.  The  allocation  in  FY  1977  of  new  positions  permitted  an 
expansion  of  the  research  program,  enabling  the  Branch  to  serve  more 
effectively  as  the  focus  within  the  Institute  for  epidemiologic  initia- 
tives. A  further  reorganization  took  place  this  year  with  formation  of 
the  Radiation  Studies  Section  and  the  Family  Studies  Unit.  In  addition, 
the  Branch  recruited  Dr.  Margaret  A.  Tucker,  who  had  been  a  medical 
resident  at  Stanford  University,  Dr.  Judy  Walrath,  a  Ph.D.  in  epidemiology 
from  Yale  University;  Dr.  Jay  H.  Lubin,  a  Ph.D.  in  biostatistics  from 
the  University  of  Washington  in  Seattle;  and  Mrs.  Mary  Fraser,  a  nurse 
epidemiologist.  Also  joining  the  Branch  were  two  visiting  scientists: 
Dr.  Nicholas  E.  Day,  a  biostatistician  from  the  International  Agency  for 
Research  on  Cancer  in  Lyon,  and  Dr.  Isabel  Tagnon-Vanhaelen,  an  occupational 
health  physician  from  the  Belgium  Medical  Institute  in  Brabant.  Leaving 
the  Branch  were  Dr.  Pierre  Decoufle  (Head  of  the  Occupational  Studies 
Section)  who  joined  the  faculty  at  the  University  of  Arizona,  and  Mrs. 
Deborah  McGuire  (nurse  epidemiologist). 

RESEARCH  PROGRAM 

Demographic  Studies 

Mapping— To  provide  a  systematic  means  for  identifying  geographic 
variation  and  clustering,  the  Branch  has  analyzed  U.S.  cancer  mortality 
on  a  county  level  and  prepared  computer-generated  color  maps  for  35 
cancer  sites.  First,  an  atlas  of  cancer  mortality  was  published  for  the 
white  population,  followed  by  a  companion  atlas  for  the  non-white 
population  covering  the  years  1959-1969.  At  present  maps  are  being 
prepared  on  cancer  mortality  for  the  time  period  1970-1975.  Nearing 
completion  is  a  report  including  maps  for  non-neoplastic  diseases, 
emphasizing  conditions  that  may  predispose  to  cancer  or  share  etiologic 
factors.  The  clues  derived  from  the  cancer  maps  have  been  pursued 
actively  by  the  Branch,  using  a  step-wise  approach  of  correlation  and 
analytic  studies  summarized  this  year  in  review  articles  (1-4).  Special 
attention  has  been  given  to  the  geographic  studies  of  lung  cancer,  and 
summaries  prepared  on  current  progress  (5-7). 
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Correlation  studies— To  seek  explanations  for  the  geographic 
variation  in  cancer  across  the  U.S.,  correlation  analyses  were  continued 
this  year,  linking  the  county  mortality  rates  with  demographic  and 
environmental  data  available  at  the  county  level.  For  some  studies  the 
starting  point  was  a  particular  environmental  exposure.  For  example, 
cancer  mortality  was  evaluated  in  areas  involved  in  the  construction  and 
repair  of  large  naval  and  cargo  vessels  during  World  War  II  (8,9).  Over 
three-fourths  of  the  shipyard  counties  had  significantly  elevated  rates 
for  lung  and  laryngeal  tumors  among  white  males,  with  the  excess  mainly 
in  the  South.  Also  increased  were  the  rates  for  oropharyngeal,  esophageal, 
and  gastric  cancers  in  the  shipyard  counties.  In  areas  with  the  metal 
electroplating  and  coating  industry,  there  were  elevated  rates  for 
several  cancers,  especially  the  esophagus  and  larynx  (10).  A  series  of 
computer-generated  county  maps  illustrated  the  geographic  locale  of  18 
major  manufacturing  industries  within  the  U.S.,  providing  a  useful 
adjunct  to  the  atlases  for  cancer  and  other  diseases  (11).  Correlation 
studies  have  also  helped  generate  clues  to  non-occupational  exposures 
that  affect  the  general  community.  For  example,  when  cancer  mortality 
rates  across  the  country  were  related  to  the  levels  of  trihalomethanes 
in  drinking  water  according  to  EPA  surveys,  an  association  was  found 
primarily  to  bladder  cancer  (12,13),  which  is  consistent  with  other 
recent  findings. 

In  some  correlation  studies,  the  starting  point  was  a  particular 
cancer  site.  For  example,  the  patterns  for  bladder  cancer  showed  high 
rates  in  the  northeast  among  white  males  and  females,  involving  some 
rural  and  urban  areas  (14).  Outside  the  northeast,  high  rates  were 
generally  limited  to  urban  areas,  but  clusters  of  elevated  mortality 
occurred  among  white  males  along  the  Illinois-Wisconsin  border,  in  parts 
of  lower  Michigan  and  in  southern  Louisiana.  Industrial  factors  may 
explain  part  of  the  geographic  clustering,  since  rates  among  males  were 
higher  in  counties  associated  with  the  chemical  and  printing  industries. 
In  a  survey  of  prostate  cancer,  the  elevated  mortality  in  non-whites  was 
correlated  with  population  density,  suggesting  that  environmental  exposures 
related  to  urban  living  may  account  for  the  increased  susceptibility  of 
black  Americans  to  this  tumor  (15).  Despite  a  clustering  of  counties 
with  elevated  mortality  in  the  northcentral  and  New  England  states,  the 
geographic  variation  among  whites  was  considerably  less  than  for  other 
tumors.  Elevated  mortality  was  seen  in  counties  with  a  high  percentage 
of  residents  of  Scandinavian  descent,  and  in  counties  with  metal-using 
and  textile  industries.  The  distribution  of  pancreas  cancer  showed 
elevated  rates  in  urban  areas,  especially  among  males,  and  in  counties 
with  many  residents  of  Scandinavian  and  east  European  (particularly 
Russian)  descent  (16).  The  only  geographic  cluster  occurred  in  an  area 
encompassing  parts  of  Louisiana  and  Mississippi.  The  mortality  patterns 
for  pancreas  and  lung  cancers  were  highly  correlated  in  males,  suggesting 
the  influence  of  tobacco  consumption  on  both  tumors.  In  females,  pancreas 
cancer  was  significantly  correlated  with  diabetes  mellitus,  consistent 
with  other  evidence  linking  these  two  diseases.  Mapping  of  renal  cancer 
revealed  a  clustering  of  elevated  rates  in  the  upper  north  central  part 
of  the  country,  and  a  correlation  with  the  percentages  of  residents  of 
German,  Scandinavian,  and  Russian  descent  (17).  A  survey  of  laryngeal 

224 


cancer  revealed  excess  mortality  in  the  northeast,  and  along  the  southeast 
Atlantic  and  Gulf  coasts,  in  a  pattern  resembling  that  for  lung  cancer 
(18).  The  variations  appeared  to  partly  reflect  the  consumption  levels 
of  alcohol  and  tobacco,  but  correlations  were  found  also  with  the  shipyard, 
chemical,  and  printing  industries.  Leukemia  mortality  revealed  some 
clustering  among  people  over  age  55  in  the  north  central  and  south 
central  states.  The  regional  excesses  involved  primarily  acute  myeloid 
leukemia,  and  persisted  after  adjusting  for  demographic  and  ethnic 
variables  (19).  Correlations  were  found  with  certain  food  industries 
and  other  occupational  and  agricultural  indicators.  A  mortality  survey 
of  mycosis  fungoides  revealed  a  predominance  among  males,  nonwhites,  and 
urban  residents,  particularly  in  the  northeastern  U.S.  The  influence  of 
occupational  exposures  was  suggested  by  the  excessive  rates  in  counties 
where  petroleum,  rubber,  primary  and  fabricated  metal,  machinery,  and 
printing  industries  are  located  (20). 

Death  certificate  analyses— As  a  quick  and  inexpensive  preliminary 
step  to  the  field  studies,  examination  is  often  made  of  death  certificates 
in  certain  communities  with  high  rates  for  a  particular  cancer  or  with 
an  exposure  of  interest.  A  review  of  death  certificates  for  residents 
dying  of  lung  cancer  in  high-risk  Louisiana  parishes  revealed  an  approximately 
two-fold  excess  associated  with  transportation  manufacture,  mainly 
shipbuilding,  and  with  the  fishing  industry  (21).  Some  associations 
were  also  found  with  the  petroleum  industry  and  with  Acadian  ancestry. 
Studies  of  pancreas  and  bladder  cancers  were  also  completed  in  collabora- 
tion with  Tulane  University.  In  New  Jersey,  which  also  shows  excessive 
rates  for  several  cancers,  death-certificate  studies  are  being  carried 
out  with  the  State  Department  of  Health.  A  survey  of  records  involving 
leukemia  in  high-risk  areas  of  Nebraska  revealed  an  excess  risk  among 
farmers,  especially  in  corn-producing  counties  (22).  In  North  Carolina 
an  increased  risk  of  Hodgkin's  disease  was  found  among  occupational 
groups  with  wood  and  paper  exposure  (23). 

Field  studies— The  final  step  in  geographic  studies  is  the  testing 
of  specific  hypotheses  by  analytic  field  investigations  in  high-risk 
communities,  usually  in  the  form  of  case-control  interview  studies 
conducted  with  the  assistance  of  a  support  services  contract  with  Westat, 
Inc.  The  first  major  investigation  was  a  study  of  lung  cancer  among  men 
residing  along  coastal  Georgia  in  collaboration  with  the  Center  for 
Disease  Control  (24).  A  significantly  increased  risk  was  associated 
with  employment  in  area  shipyards  during  World  War  II.  The  excess  was 
on  the  order  of  60  per  cent  after  adjusting  for  smoking,  other  occupational 
exposures,  age,  race,  and  county  of  residence.  A  synergistic  relationship 
was  found  between  shipyard  employment  and  cigarette  smoking.  Thus,  it 
appears  that  exposures  to  asbestos  and  possibly  other  agents  during  war- 
time shipyard  employment  account  for  part  of  the  excess  mortality  from 
lung  cancer  in  certain  coastal  areas  of  the  U.S.  A  telephone  survey 
among  randomly  selected  residents  throughout  Georgia  indicated  that 
cigarette  smoking  was  not  increased  among  coastal  residents.  Case- 
control  interview  studies  of  respiratory  cancer  are  in  progress  in 
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Jacksonville,  Florida,  and  in  Tidewater,  Virginia,  to  further  clarify 
the  reasons  for  the  high  rate  in  coastal  areas.  The  study  in  coastal 
Virginia  includes  laryngeal  cancer  and  mesothelioma,  which  occur  excessively 
there. 

In  collaboration  with  the  EPA  and  Louisiana  State  University,  case- 
control  interview  studies  of  lung,  pancreas,  and  stomach  cancers  have 
been  initiated  in  high-risk  areas  of  southern  Louisiana.  A  study  of 
lung  cancer  has  started  in  eastern  Pennsylvania,  where  a  large  non- 
ferrous  metal  smelter  is  located,  in  an  effort  to  evaluate  the  possible 
effect  of  industrial  emissions  of  inorganic  arsenic.  Nearing  completion 
is  an  investigation  of  colorectal  cancer  in  rural  farming  communities  of 
southeastern  Nebraska  in  collaboration  with  Creighton  University,  with 
attention  to  genetic  as  well  as  environmental  determinants  of  the  elevated 
rate  in  this  area.  A  study  of  esophageal  cancer  is  underway  in  Washington, 
D.C.,  to  determine  why  the  rates  are  so  high  there  among  black  male 
residents.  To  clarify  a  relationship  between  woodworking  and  nasal 
cancer  found  last  year  by  examining  death  certificates,  an  interview 
study  of  patients  has  been  initiated  in  Virginia,  North  Carolina,  and 
Arkansas.  Also,  in  parts  of  the  south,  a  study  of  oral  cancer  is  underway 
with  the  University  of  North  Carolina  to  clarify  the  role  of  snuff  and 
other  factors  that  may  be  responsible  for  the  high  rates  among  rural 
southern  women.  To  understand  reasons  for  the  clustering  of  renal 
cancer  in  the  north  central  region,  a  case-control  study  has  been 
initiated  with  the  University  of  Minnesota.  A  large-scale  study  of 
bladder  cancer  in  several  parts  of  the  country  (described  below)  includes 
some  high-risk  areas  including  New  Jersey,  western  Connecticut,  Detroit, 
and  New  Orleans,  as  well  as  some  low-risk  areas  including  New  Mexico  and 
Utah.  A  separate  investigation  of  bladder  cancer  is  designed  for  northern 
New  England,  where  the  rates  are  elevated  in  both  sexes.  Other  studies 
are  planned  in  conjunction  with  the  EPA  and  other  agencies  to  permit  a 
coordinated  approach  that,  whenever  possible,  combines  laboratory  and 
epidemiologic  investigation. 

Other  surveys— Several  studies  were  carried  out  on  the  incidence 
and  mortality  experience  of  various  racial  groups  in  the  U.S.  One 
Branch  member  participated  in  a  workshop  on  U.S.  population  groups 
traditionally  thought  to  have  a  deficiency  of  cancer  overall,  and 
reported  on  the  high-rate  cancers  that  nevertheless  are  seen  in  "low- 
risk"  groups  (25).  Also  reported  was  an  incidence  survey  of  cancer  in 
Alaskan  natives  (Indians  and  Eskimo-Aleuts)  for  1969-73  which  revealed 
that  the  overall  rate  of  cancer  for  this  population  is  now  close  to  that 
for  U.S.  whites  (26).  The  risks  were  actually  increased  for  nasopharyngeal, 
salivary  gland,  kidney,  gallbladder,  liver,  and  connective  tissue  cancers, 
and  decreased  for  cancers  of  the  lung,  larynx,  bladder,  prostate,  breast 
and  endometrium,  and  also  for  melanoma  and  lymphoma.  A  survey  of  multiple 
myeloma  revealed  that  the  high  rate  reported  for  U.S.  blacks  is  seen 
also  in  South  African  blacks,  suggesting  that  the  racial  susceptibility 
may  be  genetically  controlled,  perhaps  through  immune  response  mechanisms 
(27).  In  another  study,  the  time  trends  for  breast  cancer  mortality  at 
all  ages  in  the  United  States  seemed  to  be  explained  by  the  changing 
patterns  of  childbearing  during  this  century  (28). 
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Occupational  Studies 

Industrial  exposures  have  been  estimated  by  some  investigators  to 
account  for  less  than  5  per  cent  of  all  cancers  in  males,  but  recent 
analyses  suggest  that  the  fraction  may  be  substantially  higher.  Occupational 
hazards  may  also  have  implications  beyond  the  work  force,  since  many 
agents  spread  from  the  work  place  to  the  surrounding  environment. 
Although  the  extent  of  the  hazards  resulting  from  environmental  pollution 
or  contaminated  consumer  products  is  not  clear,  there  is  no  question 
that  occupational  groups  are  invaluable  as  sentinels  for  identifying  and 
evaluating  risks  to  the  general  population.  Occupational  studies  by  the 
Branch  are  initiated  for  various  purposes,  for  example,  to  explain  "hot 
spots"  uncovered  by  county- by-county  surveys  of  cancer  mortality,  to 
identify  high-risk  subgroups  within  broad  industrial  categories  that 
suggest  carcinogenic  exposures,  to  pursue  clues  provided  by  animal 
bioassays  and  alert  clinicians,  to  estimate  risks  associated  with  known 
carcinogens  in  user  rather  than  producer  industries,  to  assist  outside 
agencies  or  institutions  in  evaluating  the  health  experience  of  their 
workers,  and  to  provide  insights  into  the  basic  mechanisms  of  carcino- 
genesis. A  variety  of  approaches  are  taken,  especially  retrospective 
cohort  and  proportionate  mortality  studies,  utilizing  data  resources 
from  industrial  firms,  labor  unions,  professional  associations,  state 
vital  record  departments,  the  Social  Security  Administration,  and  other 
government  agencies.  Covered  elsewhere  in  this  report  are  the  case- 
control  and  correlational  studies  which  may  help  uncover  occupational 
hazards. 

Several  studies  were  reported  this  past  year.  A  survey  of  machinists 
exposed  to  cutting  oil  mists  suggested  an  excess  mortality  from  cancers 
of  the  stomach  and  large  intestine,  associated  with  a  latent  period  of 
over  20  years  (29).  No  excesses  were  seen  for  cancer  or  other  diseases 
of  the  respiratory  tract.  A  preliminary  analysis  of  mortality  among 
persons  employed  in  laundry  and  dry  cleaning  shops  suggested  an  excess 
of  certain  cancers,  particularly  the  lung  and  liver,  and  leukemia  (30). 
Exposures  to  perchlorethylene  or  other  solvents  may  be  involved. 
Preliminary  results  from  a  survey  of  non-agricultural  pesticide  applicators 
revealed  an  excess  of  deaths  from  lung  cancer,  particularly  among  workers 
licensed  over  10  years  (31).  A  study  of  medical  records  at  the  Roswell 
Park  Memorial  Institute  in  Buffalo  indicated  an  excess  risk  of  bladder 
cancer  among  men  and  women  involved  in  manufacturing  leather  and  leather 
products,  possibly  due  to  exposures  from  azo  and  other  synthetic  dyes 
(32).  This  occupational  group  also  was  prone  to  lymphoma  and  cancers  of 
the  oral  cavity  and  larynx.  A  proportionate  mortality  study  of  Government 
Printing  Office  employees  revealed  excesses  of  multiple  myeloma  among 
composing  room  workers  in  contact  with  lead  compounds,  and  leukemia 
among  bindery  workers  with  possible  exposures  to  benzene  (33).  An 
analysis  of  occupational  data  for  206  patients  with  mycosis  fungoides 
suggested  an  unusual  frequency  of  exposure  to  metals  and  petrochemicals 
(20).  A  proportionate  mortality  study  of  workers  in  the  metal  polishing 
and  plating  industry  showed  excesses  of  esophageal  and  liver  cancers, 
possibly  from  exposures  to  metal  fumes.,  solvents,  and  strong  acid  or 
alkaline  substances  (34).  The  causes  of  death  among  veterinarians 
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revealed  significant  increases  for  leukemia  and  Hodgkin's  disease,  and 
for  cancers  of  the  brain,  liver,  and  skin  (35).  The  mortality  from 
cancer  was  greatest  among  veterinarians  in  clinical  practice,  raising 
the  possibility  of  specific  work  exposures  (e.g.,  medical  x-rays,  animal 
viruses)  that  may  be  carcinogenic. 

Several  large-scale  mortality  surveys  of  industrial  groups  were 
also  carried  out.  A  study  of  active  and  retired  employees  of  a  pharma- 
ceutical company  indicated  relative  excesses  of  respiratory  cancer  and 
leukemia  among  female  production  workers,  melanoma  among  male  production 
workers,  and  respiratory  cancer  among  male  maintenance  workers  (36). 
These  associations  could  not  be  traced  to  specific  chemical  exposures, 
but  provide  leads  to  further  studies.  A  preliminary  evaluation  of 
mortality  among  members  of  the  Oil,  Chemical,  and  Atomic  Workers  International 
Union  (OCAW)  indicated  an  elevated  frequency  of  cancers  of  the  stomach, 
kidney,  brain  and  CNS,  leukemia,  and  multiple  myeloma  among  petroleum 
refinery  and  petrochemical  workers  who  were  OCAW  members  for  at  least  10 
years  (37).  Mortality  ratios  for  cancers  of  the  stomach,  brain,  and 
lung  were  especially  high  in  specific  plants,  where  more  definitive 
studies  are  planned.  A  proportionate  analysis  of  202  deaths  among 
aircraft  spray  painters  exposed  to  zinc  chromate  paints  revealed  an 
excess  of  respiratory  cancer,  consistent  with  the  risks  seen  in  chromium 
manufacturing  processes  (38).  A  survey  of  iron  foundry  workers  exposed 
to  polycyclic  hydrocarbons  revealed  excess  mortality  from  cancers  of 
the  respiratory  and  digestive  systems  (39). 

Although  results  are  not  yet  available,  studies  are  underway  to 
evaluate  the  mortality  experience  of  occupational  groups  exposed  to 
various  potential  hazards.  For  example,  a  cohort  study  of  copper  smelter 
workers  will  update  an  earlier  Branch  study  that  linked  lung  cancer  with 
exposures  to  arsenic  trioxide.  In  addition,  cohort  studies  of  stainless 
steel  welders  and  jewelry  manufacturers  should  help  assess  the  risk  of 
cancer  after  exposure  to  certain  metals  and  organic  solvents  with  carcinogenic 
activity  in  laboratory  animals.  In  collaboration  with  the  Medical 
Followup  Agency  (NAS),  a  cohort  study  will  evaluate  the  possible  carcinogenic 
effects  of  exposure  to  tetrachlorethane,  used  to  impregnate  clothing 
against  mustard  gas  during  World  War  II.  A  cohort  study  of  retired  fur 
workers  will  clarify  the  hazards  of  exposure  to  dyes  that  are  carcinogenic 
in  laboratory  animals  and  are  used  extensively  as  hair  dyes.  Also 
underway  are  cohort  mortality  studies  of  chemical  plant  workers  to 
evaluate  the  hazards  of  benzene,  taconite  miners  and  potters  exposed  to 
asbestos  and  fibrous  dusts,  embalmers  exposed  to  formaldehyde  and  other 
chemicals,  chemists  belonging  to  the  American  Chemical  Society,  ship  and 
barge  inspectors,  workers  involved  in  the  manufacture  of  tobacco  products 
and  exposed  to  pesticide  residues,  and  laboratory  personnel  previously 
employed  at  Fort  Detrick,  Maryland  to  determine  any  effect  of  hyper- 
immunization  through  repeated  vaccinations.  In  collaboration  with  the 
National  Heart,  Lung,  and  Blood  Institute,  an  analysis  of  cancer  mortality 
is  being  carried  out  among  300,000  U.S.  veterans  by  smoking  habits  and 
occupational  categories,  in  an  effort  to  develop  new  clues  to  occupational 
hazards. 
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Radiation  Studies 

Ionizing--Us1ng  resources  of  the  Radiation  Effects  Research  Foundation 
(Japan) ,  one  branch  member  conducted  studies  that  add  new  cancers  (lymphomas 
and  cancers  of  the  esophagus,  stomach,  and  urinary  tract)  to  the  list  of 
those  known  to  be  caused  by  ionizing  radiation  from  the  1945  A-bomb 
explosions  (40,41).  Solid  tumors  as  a  group  now  outweigh  leukemia  as  a 
radiation  effect,  in  terms  of  absolute  risk.  The  minimal  appearance 
time  for  most  cancers  was  under  15  years  and  depended  on  age  and  site  of 
cancer.  Since  effects  appear  generally  stronger  in  Hiroshima  than 
Nagasaki,  it  would  seem  that  neutrons  are  more  potent  carcinogens  than 
gamma  rays  (42,43).  Cancer  is  clearly  the  major  late  effect  of  A-bomb 
radiation,  and  a  non-specific  aging  effect  is  not  supported  by  the  data 
(44).  Studies  of  breast  cancer  revealed  a  dose-effect  relationship  that 
was  approximately  linear  at  low  doses  with  an  effect  at  doses  below  40 
rad  (45).  The  intervals  between  exposure  and  the  clinical  appearance  of 
radiogenic  cancers  of  the  breast  and  lung  were  unaffected  by  dose, 
whereas  leukemia  tended  to  occur  earlier  in  the  heavily  exposed  groups 
(46).  The  mechanisms  for  leukemogenesis  may  be  fundamentally  different 
from  carcinogenesis  generally,  since  age-related  events  appear  to  be 
required  before  radiogenic  tumors  of  the  breast  and  lung  can  be  induced. 

To  characterize  the  risk  of  radiogenic  breast  cancer,  parallel 
analyses  with  respect  to  dose,  age,  and  latency  were  performed  on  studies 
of  tuberculosis  patients  who  had  multiple  fluoroscopic  examinations  of 
the  chest,  mastitis  patients  given  radiotherapy,  and  A-bomb  survivors 
(47).  The  findings  suggest  the  following:  the  risk  of  breast  cancer  is 
greatest  in  persons  exposed  as  adolescents,  although  exposure  at  all 
ages  carries  some  risk;  the  dose-effect  relationship  is  consistent  with 
linearity;  fractionation  does  not  appear  to  diminish  risk  nor  does  time 
since  exposure,  even  after  45  years  of  observation;  interval  between 
exposure  and  clinical  appearance  of  radiogenic  breast  cancer  is  mediated 
by  age-related  factors  (hormonal?)  but  is  unrelated  to  dose.  By  pooling 
the  available  data  from  Western  women  to  measure  breast  cancer  risk, 
estimates  of  10.4  excess  cases/lO^WY-rad  and  6.6  excess  cases/lO^WY-rad 
were  obtained,  respectively,  for  women  10  to  19  and  20+  years  of  age  at 
exposure.  Unfortunately,  little  data  exist  on  the  risk  of  radiogenic 
breast  cancer  among  older  women;  in  fact,  a  peculiar  decrease  in  risk 
with  increased  dose  was  observed  for  A-bomb  survivors  age  40  to  49  at 
the  time  of  exposure.  To  clarify  the  risk  among  older  women,  a 
collaborative  study  was  initiated  with  Harvard  University  to  evaluate 
the  risk  of  breast  cancer  among  tuberculosis  patients  who  received 
massive  diagnostic  exposures  to  chest  fluoroscopies  after  age  30. 

The  followup  of  women  exposed  to  multiple  fluoroscopic  chest 
examinations  in  conjunction  with  pneumothorax  treatment  of  tuberculosis 
continued,  and  the  estimation  of  breast,  lung,  and  bone  marrow  doses 
refined  (48,49).  The  analysis  reaffirmed  that  repeated  relatively  low 
radiation  doses  pose  some  future  risk  of  breast  cancer,  that  the  risk 
may  be  cumulative,  and  that  a  woman's  lifetime  risk  of  breast  cancer  may 
be  determined  in  large  part  during  her  reproductive  years.  In  addition, 
no  excess  deaths  from  lung  cancer  or  leukemia  were  observed,  suggesting 
that  fractionated  low-dose  exposures  may  not  carry  the  same  risk  as 
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single  exposures  of  the  same  total  dose.  A  recent  analysis  found  that 
exposures  around  menarche  and  during  first  pregnancy  were  especially 
hazardous  and  suggested  that  proliferating  breast  tissue  is  particularly 
sensitive  to  the  carcinogenic  effects  of  radiation  (50).  Also  continuing 
is  a  follow-up  study  to  evaluate  the  risk  of  thyroid  tumors  among  persons 
exposed  in  childhood  to  tracer  doses  of  131-iodine  for  thyroid  uptake 
tests  (in  collaboration  with  the  FDA  Bureau  of  Radiological  Health);  a 
study  to  evaluate  the  risk  of  head  and  neck  malignancies  among  children 
irradiated  for  enlarged  tonsils;  geographic  correlation  studies  between 
natural  background  radiation  exposures  and  cancer  mortality;  and  analyses 
of  sputum  cytology  data  in  uranium  miners  (51).  Other  studies  implicated 
radiation  treatment  for  ovarian  cancer  as  a  cause  of  new  primary  cancers, 
particularly  of  the  colon  and  bladder  (52),  and  radiation  treatment  for 
Ewing's  sarcoma  as  a  cause  of  osteosarcoma  and  fibrosarcoma  of  bone 
(53).  Evaluations  were  reported  on  several  well-publicized  investigations: 
a  tri-state  leukemia  survey  relating  leukemia  and  heart  disease  to 
diagnostic  radiation  among  adult  males  (54),  a  study  correlating  childhood 
leukemia  rates  to  fallout  in  Utah  (55),  and  a  study  of  cancer  among 
nuclear  energy  workers  (56). 

A  10-year  followup  of  an  international  radiation  study  of  30,000 
cervical  cancer  patients,  followed  clinically  with  blood  studies,  failed 
to  observe  an  excess  of  leukemia,  although  the  mean  bone  marrow  doses 
were  large  and  a  substantial  excess  was  predicted  (57).  The  absence  of 
an  effect  suggests  that  1)  high  doses  to  small  volumes  of  bone  marrow 
may  cause  substantial  cell-killing  and  minimal  cell  transformation;  2) 
patients  may  not  have  been  followed  long  enough  to  observe  an  effect 
since  A-bomb  studies  indicate  a  longer  appearance  time  for  older  patients; 
or  3)  women  may  be  less  sensitive  than  men  to  radiogenic  leukemia.  A 
significant  deficit  of  chronic  lymphocytic  leukemia  was  observed  suggesting 
that  radiation  may  actually  protect  against  the  development  of  this 
disease.  Also  seen  was  a  significant  decrease  in  the  absolute  risk  of 
leukemia  as  the  age  at  exposure  increased.  A  feasibility  effort  has 
been  initiated  to  extend  this  study  for  another  10  years  to  evaluate 
organ-specific  risks  following  low-level  exposure  from  radium  gamma 
rays. 

Members  of  the  branch  also  helped  to  prepare  several  committee 
reports  to  assess  the  risks  of  mammography  for  breast  cancer  (National 
Council  on  Radiation  Protection  and  Measurements),  to  review  and  reanalyze 
a  mortality  survey  of  cancer  among  atomic  energy  workers  (Department  of 
Energy),  to  reevaluate  the  biological  effects  of  ionizing  radiation 
(National  Academy  of  Sciences,  and  DHEW),  to  review  the  biological 
effects  of  ionizing  radiation  (DHEW),  to  evaluate  ways  to  investigate 
the  effects  of  low-level  radiation  (NCI),  and  to  design  contingency 
plans  for  studies  of  populations  in  the  event  of  significant  releases  of 
radioactivity  from  the  Three  Mile  Island  power  plant  (FDA)  (56,58-60). 
Next  year  an  international  symposium  on  radiation  carcinogenesis  is 
being  planned,  with  special  attention  to  the  potential  hazards  of  low- 
level  exposures. 
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LI1trav1olet--In  conaboration  with  the  Biometry  Branch  and  the  EPA, 
a  study  was  initiated  to  clarify  the  role  of  solar  UV  radiation  in  the 
development  of  non-melanoma  skin  cancer,  by  means  of  a  demographic 
survey  using  SEER  tumor  registries  around  the  country,  and  a  case-control 
study  to  clarify  the  influence  of  various  host  and  environmental  factors. 


Drugs 

Medicinal  agents  have  been  generally  thought  to  contribute  only 
slightly  to  the  overall  risk  of  cancer,  but  a  recent  review  suggests 
that  the  hazard  may  be  much  greater  than  anticipated  (61).  This  year  a 
number  of  projects  were  undertaken  to  evaluate  the  carcinogenic  effects 
of  various  drugs. 

Estrogens--In  collaboration  with  Harvard  University  and  the  University 
of  Louisville,  the  Branch  conducted  a  followup  study  of  1,891  women 
receiving  conjugated  estrogens  at  menopause  for  an  average  of  nine  and 
one- ha  If  years  (62).  Cancer  of  the  endometrium  occurred  two  to  three 
times  more  frequently  than  expected  and  showed  a  dose-response  relation 
with  strength  of  tablet  and  number  of  years  of  use.  The  risks  for 
breast  and  ovarian  cancers  were  also  increased  but  the  findings  deserve 
further  investigation.  The  number  of  patients  with  cancers  other  than 
breast  and  gynecological  organs  was  about  one-half  that  expected,  due 
mainly  to  a  deficiency  of  large  bowel  cancer.  However,  there  was  no 
indication  of  a  dose-response  relation  between  estrogen  use  and  "protection' 
against  this  tumor,  and  a  possible  underascertainment  of  non-gynecologic 
cancers  from  the  medical  records  could  not  be  ruled  out.  To  further 
evaluate  the  carcinogenic  effects  of  estrogenic  compounds  and  other 
drugs,  several  case-control  investigations  are  being  carried  out,  in 
collaboration  with  the  Kaiser  Health  Plan  in  Portland,  Oregon  and  in 
Oakland,  California.  As  described  below,  the  risk  of  breast  cancer  may 
also  be  increased  by  long-term  use  of  oral  contraceptives  in  menopausal 
women  who  already  possess  known  risk  factors  (63).  One  branch  member 
contributed  to  a  review  of  the  carcinogenic  potential  of  contraceptive 
agents  (64). 

Cytotoxic  and  immunosuppressive  drugs— Another  problem  under  study 
is  the  risk  of  developing  cancer  among  patients  treated  with  alkylating 
agents  or  immunosuppressants.  In  a  survey  of  patients  with  ovarian 
cancer,  the  risk  of  acute  non- lymphocytic  leukemia  was  36  times  the 
expected  value,  rising  to  171  for  those  surviving  two  years  (55).  The 
excess  of  leukemia  seemed  attributable  to  alkylating  agents,  with  the 
effect  possibly  enhanced  by  exposure  to  radiation.  An  increased  risk  of 
uterine  corpus  and  breast  cancers  was  independent  of  therapy,  suggesting 
common  etiologic  factors.  The  risk  of  colon  cancer  was  elevated  in  all 
treatment  groups,  but  especially  among  patients  receiving  radiation  or 
chemotherapy.  There  was  an  excess  of  bladder  cancer  following  radiation 
therapy,  and  lymphoma  following  radiation  or  chemotherapy.  A  system  for 
monitoring  the  risk  of  second  primary  neoplasms  was  further  implemented 
this  year,  in  collaboration  with  the  NCI  Division  of  Cancer  Treatment, 
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utilizing  the  protocols  of  several  cooperative  trial  groups.  In  one 
study  no  excess  risk  of  leukemia  or  other  tumors  was  found  following  low 
dose  thio-TEPA  or  FUDR  adjuvant  chemotherapy  for  large  bowel  cancer 
(56).  In  a  survey  of  54  patients  treated  with  cyclophosphamide  for 
rheumatoid  disease,  two  cases  of  bladder  cancer  were  observed,  about  100 
times  the  expected  number  (67).  In  addition  to  the  continued  study  of 
renal  transplant  recipients  (see  below),  surveys  are  underway  in  collabora- 
tion with  the  Cleveland  Clinic  and  the  NIH  Clinical  Center  to  determine 
whether  immunosuppressive  and  cytotoxic  drugs  increase  the  risk  of 
cancer  in  patients  with  various  autoimmune  diseases. 

Others— Certain  compounds  that  are  carcinogenic  in  laboratory 
animals  were  evaluated  this  year,  A  mortality  survey  of  348  women 
treated  with  isoniazid  for  tuberculosis  revealed  no  unusual  cancer 
experience,  but  did  uncover  an  excess  mortality  from  cirrhosis.  A  study 
of  leprosy  patients  treated  with  dapsone  is  continuing. 

Immunoepidemiology 

In  addition  to  the  evaluation  of  immunosuppressive  drugs  and  immune 
defects  in  high-risk  families  (described  above),  various  projects  were 
undertaken  this  year  to  clarify  the  role  of  immunologic  defects  in 
carcinogenesis.  In  collaboration  with  the  University  of  Minnesota,  a 
registry  of  cancers  occurring  in  patients  with  primary  immunodeficiency 
syndromes  has  been  maintained.  Recent  analysis  indicates  that  lymphomas 
continue  to  predominate,  similar  to  the  experience  of  transplant  recipients, 
There  appears  also  to  be  an  excess  of  Hodgkin's  disease  and  lymphocytic 
leukemia  in  children,  and  an  excess  of  melanoma,  soft- tissue  sarcomas, 
liver  cancer,  and  stomach  cancer  in  adults. 

Various  disorders  with  "secondary  immunologic  defects"  have  been 
associated  with  an  excess  risk  of  cancer,  primarily  lymphomas.  However, 
the  immunodeficiency  is  varied  and  complex,  often  associated  with 
immunostimulation  and  lymphoid  hyperreactivity,  and  related  to  cancer  in 
a  manner  that  seems  less  precise  than  with  the  primary  immunodeficiency 
syndromes.  A  followup  study  of  136  women  with  the  sicca  syndrome  seen 
at  NIH  revealed  seven  patients  who  developed  non-Hodgkin' s  lymphoma,  an 
incidence  44  times  that  expected  in  the  general  population  (68).  Three 
cases  developed  Waldenstrom's  macroglobulinemia,  but  other  cancers  did 
not  occur  excessively  in  this  group.  The  risk  of  lymphoma  was  especially 
high  among  patients  with  marked  lymphoid  reactivity  manifested  by  parotid 
enlargement,  splenomegaly  and  lymphadenopathy.  In  another  survey, 
involving  4,869  patients  with  chronic  lymphocytic  leukemia  reported  to 
the  End  Results  Program,  there  was  an  increase  of  second  primary  tumors, 
particularly  melanoma,  soft-tissue  sarcomas,  and  lung  cancer  (69).  The 
excess  risk  persisted  throughout  the  period  of  followup,  suggesting  a 
susceptibility  state  complicating  the  leukemic  process.  No  relation  to 
therapy  was  found.  Immunologic  defects  may  be  involved,  since  a  similar 
array  of  non-lymphoid  tumors  is  seen  in  other  immunodeficiency  disorders. 
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The  immunosurveillance  concept  indicates  not  only  that  weakening  of 
the  immune  system  leads  to  cancer,  but  that  its  strengthening  may  be 
protective.  A  few  reports  have  suggested  that  the  risk  of  cancer  is 
lower  than  usual  among  allergic  people,  but  a  29-year  followup  of  9,550 
servicemen  with  asthma  diagnosed  during  World  War  II  revealed  an  excess 
mortality  from  cancer,  primarily  of  the  lung  and  pancreas  (70).  Also 
underway  is  a  study  of  cancer  risk  in  servicemen  with  sarcoidosis  and  in 
patients  with  leprosy;  both  diseases  are  associated  with  impaired  cellular 
immunity  and  lymphoproliferation.  Planning  was  completed  with  the 
Veterans  Administration  for  studies  relating  several  immunologic  disorders 
to  cancer  risk,  but  the  project  has  been  delayed  by  administrative 
problems.  Nearing  completion  is  a  follow-up  study  to  evaluate  the  fate 
of  3,000  former  employees  of  Ft.  Detrick,  Maryland,  who  were  "hyperimmunized" 
by  repeated  vaccinations. 

The  study  of  renal  transplant  recipients  has  continued.  Now  utilizing 
data  from  the  Health  Care  Finance  Administration,  it  will  be  possible  to 
estimate  the  risk  of  cancer  among  transplant  and  dialysis  patients  for 
the  entire  country.  To  date  there  has  been  a  250-fold  excess  of  lymphoma, 
which  often  develops  within  a  few  weeks  of  transplantation.  For  other 
tumors,  the  excess  risk  is  about  two-fold  and  begins  to  appear  two  years 
after  transplantation.  It  has  not  affected  all  tumors  across-the-board, 
as  might  be  predicted  by  the  immunosurveillance  hypothesis.  Whatever 
the  mechanisms,  the  risks  appear  increased  for  cancers  of  the  liver, 
bile  duct,  and  bladder,  plus  lung  adenocarcinoma,  leukemia,  soft-tissue 
sarcoma,  and  skin  cancers,  including  melanoma.  Although  oncogenic 
viruses  may  be  involved  in  post-transplant  lymphoma,  there  is  no  evidence 
of  time-space  clustering  or  a  higher  incidence  in  transplant  recipients 
having  contact  with  lymphoma  patients  in  the  induction  period  (71). 
These  findings  do  not  exclude  a  role  for  viruses  in  transplant  lymphomas, 
since  malignant  transformation  from  a  latent  viral  infection  would  not 
be  reflected  in  clustering. 


Nutritional  Studies 

This  year  the  Branch  developed  new  projects  to  help  clarify  nutritional 
determinants  of  cancer,  particularly  through  case-control  studies  covered 
elsewhere  in  this  report.  In  addition,  with  the  National  Center  for 
Health  Statistics  and  the  National  Institute  on  Aging,  a  followup  survey 
is  planned  utilizing  data  from  the  Health  and  Nutrition  Examination 
Survey  (HANES).  With  the  Medical  Followup  Agency,  a  mortality  survey  of 
U.S.  Army  servicemen  hospitalized  for  chronic  alcoholism  in  1944-45 
revealed  an  excess  for  several  causes  of  death,  including  cancers  of  the 
buccal  cavity,  larynx,  pharynx,  and  esophagus  (72).  The  findings  support 
previous  studies  suggesting  that  alcohol  in  some  way  potentiates  the 
carcinogenic  effect  of  tobacco  smoke,  perhaps  through  nutritional 
deficiencies  or  co-carcinogens  that  may  be  present  in  alcoholic  beverages. 
One  Branch  member  participated  in  a  symposium  on  alcohol  and  cancer,  and 
recommended  further  investigations  to  clarify  the  remaining  issues  (73). 
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Family  Studies 

Epidemiologic  patterns  of  cancer  have  suggested  that  the  environment 
contributes  much  more  to  cancer  risk  than  do  genetic  factors.  Perhaps 
in  the  general  run  of  patients,  inherited  susceptibility  and  interactions 
with  environmental  influences  are  too  subtle  or  complex  for  detection  by 
ordinary  epidemiologic  means.  On  occasion,  when  susceptiblity  is  conspicuous, 
as  in  cancer-prone  families,  research  opportunities  are  provided  that 
may  clarify  the  role  of  genetic  and  environmental  factors  in  carcinogenesis. 
Studies  on  high-risk  families  are  conducted  along  with  the  Clinical 
Epidemiology  Branch,  and  with  clinical  and  laboratory  scientists  at  NIH 
and  other  institutions.  The  patterns  of  familial  cancer  and  the 
interdisciplinary  research  approach  were  reviewed  this  year  (74).  The 
role  of  the  nurse  in  this  approach  was  also  examined  (75).  The  family 
data  resource  was  reorganized  using  an  innovative  computer-based  system 
that  should  expand  the  scope  of  analytic  studies  that  can  be  carried 
out.  About  300  new  families  were  identified  bringing  the  total  number 
to  over  900. 

Studies  of  several  families  were  reported  this  year,  utilizing  new 
laboratory  developments  whenever  possible.  For  example,  adolescent 
siblings  developed  acute  lymphoblastic  leukemia  within  three  weeks  of 
each  other  (76).  Immunogenetic  studies  with  B-cell  typing  sera  showed 
that  the  siblings  were  homozygous  for  a  marker  that  may  be  analogous  to 
the  defective  immune-response  markers  observed  in  strains  of  leukemia- 
prone  mice.  In  a  study  of  13  families  prone  to  Hodgkin's  disease,  there 
were  significant  excesses  of  the  HLA  antigens  BW35  and  BW37,  suggesting 
that  immunogenetic  mechanisms  account  at  least  partly  for  the  familial 
predisposition  to  this  disease  (77).  One  family  had  occupational  exposure 
to  a  chemical  preservative  used  for  wood  products,  in  accord  with  findings 
from  a  death-certificate  survey  linking  woodworking  and  Hodgkin's  disease 
(23).  Also  described  was  a  familial  tendency  for  mycosis  fungoides  in 
association  with  leukemia  and  lymphoma  (20). 

Clinical  studies  of  high-risk  families  also  offer  opportunities  for 
early  detection  and  treatment  of  cancer,  especially  if  carriers  of  the 
susceptibility  state  can  be  identified.  In  a  study  of  several  melanoma- 
prone  kindreds,  a  precursor  mole  syndrome  was  identified  and  reported 
for  the  first  time,  enabling  the  diagnosis  and  removal  of  early-stage 
melanoma  in  several  family  members  (78,79).  Detailed  laboratory 
investigations  are  underway,  including  immunologic  studies  (80,81), 
along  with  a  comprehensive  educational  program  for  such  families  and 
their  physicians.  A  large  collection  of  cultured  skin  fibroblasts  from 
cancer-prone  families  is  now  stored  at  Meloy  Laboratories,  and  is  accessible 
to  other  investigators.  Some  studies  suggest  that  a  predisposition  to 
certain  cancers,  especially  leukemia,  may  be  related  to  the  susceptibility 
of  fibroblasts  to  SV40  infection  (82,83).  The  importance  of  long-term 
followup  was  illustrated  by  a  family  reported  several  years  ago  with  sib 
aggregation  of  chronic  lymphocytic  leukemia  and  in  vitro  immune  dysfunction. 
Recently,  an  offspring  developed  a  related  B-cell  malignancy;  laboratory 
studies  now  suggest  a  dominantly  inherited  deficiency  of  cellular  immunity 
associated  with  a  predisposition  to  lymphoproliferative  neoplasms  (84). 
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Although  familial  cancers  are  often  limited  to  a  single  site  or 
tumor  type,  recent  pedigree  studies  suggest  that  constellations  of 
multiple  neoplasms  may  also  be  involved  (74).  Genealogic  study  of  one 
family,  first  identified  because  of  diverse  childhood  cancers  in  3 
siblings,  led  to  the  identification  of  15  cases  of  cancer  in  descendants 
of  the  great-great-great-grandmother,  including  a  previously  unrecognized 
cluster  of  similar  tumors  in  a  distant  branch  (85).  The  tumors  included 
bony  and  soft-tissue  sarcomas,  brain  and  neural  tumors,  breast  carcinoma, 
and  leukemia— a  familial  syndrome  reported  by  Branch  members  several 
years  ago.  The  array  of  tumors  was  distributed  in  a  pattern  suggesting 
an  incompletely  penetrant  autosomal  dominant  gene  with  pleiotropic 
effects,  including  susceptibility  to  various  environmental  carcinogens. 
At  present,  a  followup  is  being  conducted  on  35  families  prone  to  sarcomas 
and  other  tumors,  to  better  delineate  the  spectrum  of  neoplasms  in  the 
syndrome  and  to  search  for  susceptibility  mechanisms. 

Several  studies  were  conducted  in  collaboration  with  the  NIH  Clinical 
Center  staff.  An  epidemiologic  study  was  made  of  an  outbreak  of  varicella- 
zoster  infection  among  patients  in  the  NCI  Medicine  Branch  (86).  Palpable 
purpura  was  described  for  the  first  time  as  a  presenting  sign  of  disseminated 
cryptococcal  infection  in  a  patient  with  malignant  lymphoma  (87). 
Surveys  of  cancer  risk  are  being  carried  out  on  the  families  of  patients 
with  gluten-sensitive  enteropathy,  dermatitis  herpetiformis,  and  the 
sicca  syndrome.  Two  patients  with  Charcot-Marie-Tooth  disease 
subsequently  developed  melanoma,  raising  the  possibility  of  a  shared 
neural  crest  defect  or  genetic  linkage  (88).  A  family  with  an  inherited 
balanced  translocation  involving  chromosomes  13  and  18  showed  a 
predisposition  to  various  neoplasms  including  leukemia  (89).  A  review 
was  made  of  congenital  hemi hypertrophy,  a  malformation  that  increases 
the  risk  of  embryonal  neoplasms  involving  the  kidney,  adrenal  cortex, 
and  liver  (90).  A  survey  of  families  prone  to  non-Hodgkin's  lymphoma 
revealed  a  diversity  of  cell  types  on  pathologic  review,  susceptibility 
to  certain  non-lymphoid  neoplasms,  and  subclinical  immune  defects  in 
some  family  members  (91).  One  Branch  member  prepared  a  foreword  to  a 
monograph  on  Tumours  of  Early  Life  in  Man  and  Animals  (92). 

Case-Control  Studies 

Case-control  studies  were  initiated  this  year--apart  from  the  field 
studies  in  high-risk  communities  (described  above)--in  an  effort  to  test 
hypotheses  of  national  significance  for  various  cancers.  In  one  study, 
mail  questionnaire  data  were  obtained  from  405  breast  cancer  cases 
identified  during  the  first  two  years  of  operation  of  the  Breast  Cancer 
Detection  Demonstration  Project  (sponsored  by  the  Division  of  Cancer 
Control  and  Rehabilitation)  and  from  a  sample  of  1,156  normal  screenees 
(response  rate  =  88%).  Nearly  all  of  the  recognized  risk  factors  were 
seen  in  this  population  (63).  The  relative  risk  of  breast  cancer  was 
3.5  among  women  whose  mothers  were  also  affected.  In  addition,  risk  was 
elevated  for  women  reporting  early  menarche,  late  menopause,  nulliparity, 
late  age-at-first-birth,  and  increased  weight.  Risk  was  not  increased 
in  women  with  a  prior  biopsy,  but  was  excessive  for  those  with  more  than 
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one  biopsy.  No  association  with  thyroid  medications  or  menopausal 
estrogens  was  found.  Among  menopausal  women,  non-significant  elevations 
in  risk  were  noted  for  long-term  users  (>^5  years)  of  oral  contraceptives 
(relative  risk  =  1.5  following  natural  menopause,  and  2.2  following 
surgical  menopause).  Among  the  natural -menopause  women,  the  excess  risk 
was  restricted  to  those  using  the  pill  in  the  presence  of  breast  cancer 
risk  factors,  i.e.,  a  history  of  previous  breast  biopsy,  family  history 
of  breast  cancer,  and  late  age-at-first-birth.  Although  based  on  small 
numbers,  the  results  indicate  the  need  for  further  study  of  women  with 
extended  periods  of  pill  use,  particularly  when  accompanied  by  other 
known  risk  factors.  This  issue  is  being  clarified  by  analysis  of  a 
case-control  study  involving  the  home  interviews  of  1,550  breast  cancer 
cases  detected  in  the  Project,  along  with  an  equal  number  of  patients 
with  benign  breast  disease  and  normal  screenees.  In  a  sample  of  subjects 
from  these  three  groups,  more  detailed  information  will  be  collected  on 
risk  factors  including  dietary  factors,  and  correlations  made  with 
histological  and  clinical  data  from  available  records. 

Nearing  completion  is  a  large  collaborative  population-based 
case-control  study  of  bladder  cancer  (with  the  Food  and  Drug  Administration) 
combining  information  from  the  New  Jersey  State  Department  of  Health  and 
ten  areas  that  comprise  the  Surveillance,  Epidemiology,  and  End  Results 
(SEER)  network  of  the  NCI  Biometry  Branch.  This  study  involves  3,000 
patients  with  bladder  cancer  and  6,000  controls  drawn  from  a  probability 
sample  of  the  general  population.  The  questionnaire  covers  use  of 
artificial  sweeteners  including  saccharin,  tobacco  habits,  occupational 
exposures,  sources  of  drinking  water,  use  of  hair  dyes,  coffee  consumption, 
and  other  factors.  The  investigation  is  being  continued  in  greater 
Atlanta  to  better  evaluate  the  effects  of  occupational  exposure  associated 
with  textiles  and  dyes,  and  in  greater  New  Orleans  to  clarify  the  role 
of  biorefractories  that  can  be  measured  in  drinking  water  and  urine.  A 
separate  case-control  study  of  bladder  cancer  involves  patients  under  21 
years  of  age,  their  siblings,  and  a  comparison  group  of  other  childhood 
cancers.  The  subjects  and  their  mothers  will  be  interviewed  for  prenatal 
and  early  life  exposures  to  artificial  sweeteners  and  other  possible 
risk  factors. 

At  the  stage  of  analysis  is  a  study  of  non-Hodgkin's  lymphoma 
involving  125  cases  treated  at  the  NIH  Clinical  Center  plus  300  sibling 
controls.  The  questionnaire  probes  lifetime  occupational  and  residential 
histories,  drug  use,  exposure  to  lymphoma  cases,  and  detailed  medical 
and  family  histories.  A  study  has  begun  on  250  patients  with  testicular 
cancer  treated  at  the  NIH  Clinical  Center,  Walter  Reed  Army  Hospital, 
and  Bethesda  Naval  Medical  Center  along  with  250  controls,  and  mothers 
whenever  possible,  to  obtain  detailed  information  of  prenatal  and  postnatal 
exposures  to  medicinal,  occupational,  and  other  environmental  factors 
suspected  in  the  origins  of  this  tumor  (93).  Another  interview  study 
involves  350  patients  with  ovarian  cancer  in  the  Washington,  D.C.,  area 
and  an  equal  number  of  women  hospitalized  for  other  conditions,  to  help 
clarify  the  influence  of  reproductive  factors,  exogenous  hormones, 
contraceptive  methods,  and  other  possible  risk  factors.  A  self- 
administered  questionnaire  is  being  used  for  700  patients  with  skin 
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melanoma  in  which  comparisons  will  be  made  among  histologic  subtypes 
with  respect  to  family  history,  skin  complexion,  sunlight  sensitivity, 
and  occupational  factors.  Interviews  are  planned  for  400  patients  with 
intraocular  melanoma  in  collaboration  with  the  Wills'  Eye  Institute  in 
Philadelphia,  and  for  a  comparison  group  with  other  ocular  disorders. 
Mail  questionnaires  will  be  sent  to  180  patients  with  multiple  myeloma 
participating  in  the  Acute  Leukemia  Group  B,  plus  their  siblings,  to 
elicit  information  on  environmental  and  host  factors. 


Veterinary  Studies 

These  studies  are  based  mainly  on  the  NCI-supported  Veterinary 
Medical  Data  Program  operated  by  a  consortium  of  20  North  American 
veterinary  university  teaching  hospitals.  By  epidemiologic  comparisons 
with  human  cancer,  studies  in  domestic  animals  are  designed  to  clarify 
risk  factors  in  human  cancer  and  related  diseases,  uncover  animal  models 
(e.g.,  breeds)  that  may  be  useful  in  further  research,  and  identify 
sentinels  that  may  act  as  early  predictors  of  environmental  hazards. 
This  year  a  study  of  urethral  cancer  in  dogs  (94)  revealed  a  similar 
pattern  to  canine  bladder  cancer.  The  apparent  sparing  effect  in  male 
dogs  was  attributed  to  the  presence  of  resting  prostatic  secretion  in 
the  urethra  between  micturitions.  In  another  study,  the  frequency  of 
canine  bladder  cancer  from  11  veterinary  teaching  hospitals  was  correlated 
with  the  amount  of  industrial  activity  in  the  general  area  of  the  hospital. 
In  those  counties  a  similar  correlation  was  found  for  human  bladder 
cancer,  suggesting  that  pets  and  owners  may  be  affected  by  the  same 
bladder  carcinogens  (95).  Geographic  patterns  were  also  examined  for 
canine  heartworm  infection  (Dirofilaria  immitis)  which  prevails  in  areas 
of  the  U.S.  with  a  warm  and  wet  climate  (96). 

Hormonal  relationships  were  studied  in  dogs  with  testicular  tumors 
(97),  perianal  gland  neoplasms  (98),  and  perineal  hernia  (99).  For 
example,  perianal  gland  tumors  were  effectively  treated  by  castration 
alone  and  were  often  associated  with  interstitial  cell  tumors  of  the 
testis.  Ovarian  tumors  in  dogs  showed  histologic  and  epidemiologic 
similarities  to  man,  with  mongrel  dogs  being  spared  from  malignant  but 
not  benign  tumors  (100).  A  descriptive  study  of  diabetes  mellitus  found 
little  familial  risk  in  dogs  (101). 

Several  congenital  and  developmental  defects  in  animals  were  studied. 
Canine  hydrocephalus  showed  an  inverse  correlation  with  size  of  the 
animal  at  maturity  (102),  and  offers  a  research  model  that  may  help 
explain  why  CNS  defects  are  excessive  in  children  born  to  mothers  of 
short  stature.  Another  model  was  suggested  by  the  familial  relationships 
seen  in  dogs  with  patent  ductus  arteriosus  (103).  There  was  a 
predisposition  to  elbow  dysplasia  among  large  and  giant  breeds  (104)  as 
seen  also  in  dogs  with  hip  dysplasia  (105),  suggesting  that  rapid  growth 
or  weight  are  involved  in  both  of  these  common  syndromes.  A  study  of 
hip  dysplasia  in  domestic  cats  revealed' a  very  low  hospital  prevalence 
(106).  Diaphragmatic  hernia  in  dogs  was  found  most  often  at  the  pericardial 
site  and  was  associated  with  cardiac  defects  in  many  cases  (107).  A 
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predisposition  to  congenital  deafness  in  dogs  was  identified  in  the 
Dalmatian  and  six  other  breeds,  which  are  also  prone  to  pigment  abnormalities 
of  the  coat  and  eye  (108). 

Progress  in  veterinary  cancer  studies  was  reviewed  by  comparing  the 
epidemiologic  features  of  canine,  feline,  and  human  cancers  at  nine  body 
sites  (109);  by  a  survey  of  neoplasms  and  other  diseases  of  the  breast 
in  dogs  and  cats  (110);  and  by  a  critique  of  the  Veterinary  Medical  Data 
Program  (111). 

Methodologic  Studies 

The  Branch  continued  to  be  involved  in  the  development  and  adaptation 
of  statistical  methods  useful  for  epidemiology  studies.  One  text  was 
prepared  describing  biostatistical  methods  for  case-control  studies  with 
particular  reference  to  cancer  epidemiology  (112),  while  another  featured 
a  library  of  programs  for  epidemiologic  analyses  using  programmable  cal- 
culators (113).  One  branch  member  coordinated  an  issue  of  Environmental 
Health  Perspectives  with  a  series  of  papers  on  biostatistical  methods  in 
cancer  research  in  the  U.S.  and  Japan  (114,115). 

Several  evaluations  of  the  logistic  model  in  analyses  of  case- 
control  data  were  conducted  (116-118).  A  comparison  of  relative  risk 
estimates  from  retrospective  vs.  prospective  logistic  modeling  of  case- 
control  data  led  to  the  development  of  criteria  for  the  equivalence  of 
the  two  methods  of  analysis.  The  binary-response  logistic  model  was 
extended  for  polychotomous  exposure  variables,  and  techniques  were 
outlined  for  estimation  and  subset  selection  of  logistic  parameters 
(119).  A  simulation  study  suggested  that  several  proposed  approximations 
to  the  exact  conditional  likelihood  for  matched-pair  data  can  lead  to 
poor  relative  risk  estimates.  Another  study  showed  that  the  use  of 
Miettinen's  confounder  score  can  exaggerate  significance  levels  (120). 
Graphical  aides  were  prepared  to  illustrate  the  relative  efficiency 
gains  possible  in  estimating  relative  risks  by  selecting  the  sample  size 
of  the  control  group  two  to  five  times  larger  than  the  case  group  (121). 
Note  was  made  of  the  differences  between  the  statistical  concept  of 
interaction  and  the  epidemiologic  concept  of  synergy  helping  to  resolve 
a  controversy  over  the  interpretation  of  these  terms  (122). 

Several  studies  were  conducted  on  the  statistical  analysis  of 
cohort  data.  One  report  presented  a  simplified  computational  procedure 
for  analysis  by  the  Cox  proportional  hazards  (failure  time)  model  (123). 
A  proportionate  mortality  comparison  of  fatal  disease  risks  among  a 
large  industrial  cohort  indicated  that,  for  most  diseases,  risk  estimates 
were  unaffected  by  employment  status  at  time  of  death  (actively  employed, 
retired,  or  terminated)  (124).  Reports  were  prepared  proposing  a  simple 
variance  approximation  for  the  Mantel-Haenszel  chi-square  statistic  and 
a  conversion  factor  for  obtaining  standardized  mortality  ratios  (SMRs) 
from  proportionate  mortality  studies  (125,126).  Reviews  of  statistical 
methods  applied  to  the  study  of  radiation-induced  cancer  led  to  a  critical 
reevaluation  of  published  studies  purporting  excess  cancer  risks  at  very 
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low  dose  levels  (54,56).  A  comparison  of  statistical  models  of  breast 
cancer  incidence  among  atomic  bomb  survivors  suggested  that  linear 
extrapolation  does  not  greatly  misrepresent  breast  cancer  risk  at  low 
doses  (45).  Stochastic  models  were  adopted  for  the  evaluation  of  sputum 
cytology  screening  programs  among  uranium  miners  (51).  Methodologic 
issues  were  also  explored  with  respect  to  descriptive  and  correlational 
studies,  especially  using  the  county-by-county  mortality  resource  (127-130). 

The  Branch  computer  program  library  was  augmented  by  the  addition 
of  several  programs  from  other  installations.  A  report  was  prepared 
describing  a  simple  subroutine  which,  when  added  to  a  widely  available 
cross-tabulation  program,  provides  relative  risk  estimates  and  automatically 
creates  an  input  file  for  any  of  several  logistic  analysis  programs.  A 
two-day  workshop  was  held  to  familiarize  NIH  staff  with  the  computer 
programs  that  are  available  for  logistic  analysis  of  epidemiologic  data. 

Reviews 

The  Branch  continued  to  provide  comprehensive  and  critical  reviews 
of  etiologic  factors  in  cancer.  One  staff  member  is  co-editing  a 
comprehensive  text  on  the  epidemiology  and  prevention  of  cancer,  and 
others  in  the  Branch  are  contributing  key  chapters.  This  year  surveys 
were  published  on  lung  cancer  (131-133),  pancreatic  cancer  (134),  melanoma 
(78),  and  multiple  myeloma  (135).  The  evidence  for  genetic  and  familial 
factors  in  cancer  etiology  was  presented  (74,136).  Reviews  were  made 
of  carcinogenic  hazards  in  the  environment,  especially  those  identified 
through  the  epidemiologic  approach  (137-140). 

OTHER  ACTIVITIES 

The  Branch  provides  a  liaison  for  epidemiologic  research  in  the 
National  Cancer  Program  and  for  environmental  cancer  studies  being 
conducted  in  various  agencies  in  the  federal  government.  A  great  deal 
of  advice  and  support  is  given  to  clinicians,  experimentalists,  and 
public  health  officials.  Members  serve  on  the  editorial  board  of  various 
journals  and  on  advisory  groups  and  committees  connected  with  cancer 
centers,  several  federal  and  state  agencies,  and  other  national  and 
international  activities.  Several  meetings  and  projects  this  year  were 
related  to  bi-national  agreements  with  the  U.S.S.R.,  Japan,  and  Italy. 
At  times  the  Branch  became  bogged  down  in  controversies,  including  legal 
hearings  on  the  issue  of  fluoridation  and  cancer,  and  the  debate  over 
potential  hazards  of  low-level  radiation.  One  member  served  as  chairman 
of  the  NCI  Epidemiology  Program  Working  Group  and  the  Occupational 
Cancer  Task  Force  (141),  while  another  chaired  a  working  group  to  help 
organize  prevention  activities  in  the  Institute.  It  is  hoped  that 
recommendations  from  these  committees  will  help  to  strengthen  the 
Institute  programs  in  cancer  etiology  and  prevention. 

Special  efforts  were  made  this  year  to  identify  and  utilize  epidemiologic 
resources  best  available  at  the  national  level.  Initiatives  were  taken 
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to  stimulate  cooperative  arrangements  with  several  government  agencies 
in  charge  of  routinely  collected  data  resources  that  can  be  utilized  for 
epidemiologic  studies  (e.g..  Social  Security  Administration).  Another 
important  activity  of  the  Branch  is  the  on-the-job  training  of  staff  at 
the  post-doctoral  level,  the  supervision  of  elective  periods  for  medical 
students,  field  research  opportunities  for  doctoral  candidates  at  schools 
of  public  health,  and  the  assignments  of  visiting  scientists  with  limited 
experience  in  epidemiology.  Although  the  Branch  encourages  an  atmosphere 
of  academic  freedom  in  the  development  of  new  ideas  and  approaches, 
these  are  met  with  critical  review  and  evaluation  through  several 
mechanisms--frequent  section  and  Branch  meetings,  close  contacts  with 
support  service  and  collaborating  groups,  various  formal  review  mechanisms, 
several  working  groups  (e.g.,  data  resources,  radiation  studies,  family 
studies,  drug  studies),  interagency  committees,  the  Clinical  Center 
review  committee  involving  clinical  investigations,  clearance  of  ques- 
tionnaires through  governmental  channels,  ad  hoc  external  review  groups 
for  major  studies  (e.g.,  national  bladder  cancer  project),  an  NIH 
coordinating  epidemiology  committee,  and  a  variety  of  committees  that 
oversee  Institute  activities.  This  year  the  newly-formed  Board  of 
Scientific  Counselors  of  the  Division  formed  a  site  visit  team,  which 
scrutinized  Branch  activities  over  a  two-day  period  and  made  several 
recommendations  that  should  help  bolster  the  research  program. 

FUTURE  DIRECTIONS 

It  is  difficult  to  project  Branch  activities  over  several  years, 
given  the  uncertainties  over  available  positions,  funds,  manpower,  and 
especially  the  direction  that  new  leads  and  opportunities  will  take  us. 
However,  the  objective  of  the  Branch  is  to  attain  a  comprehensive,  flexible, 
and  balanced  program  that  will  enhance  our  capacity  to  generate  leads 
and  help  settle  key  questions  in  cancer  etiology.  Toward  this  end,  a 
selective  expansion  of  the  Branch  program  seems  warranted  to  augment 
existing  project  areas,  initiate  new  lines  of  research,  and  make  the 
most  efficient  use  of  resources  located  at  NCI  and  several  federal 
agencies.  Although  its  primary  responsibility  is  intramural  research, 
the  Branch  has  a  clear  obligation  to  provide  training  opportunities, 
facilitate  epidemiologic  research  elsewhere,  and  ensure  that  parallel 
efforts  in  the  NCI  extramural  program  are  encouraged  and  fostered. 

With  mounting  interest  in  environmental  cancer  and  the  contributions 
that  can  be  made  through  epidemiology,  the  Branch  is  increasingly  called 
upon  to  increase  the  scope  of  work  and  to  help  shape  federal  programs 
and  policy  in  several  areas.  Despite  adequate  growth  and  support  of  the 
Branch  since  its  birth  over  three  years  ago,  there  are  now  not  enough 
senior  staff  to  keep  pace  with  the  increasing  opportunities  and  demands 
for  research  and  consultation.  Some  further  development  of  the  Branch 
program  is  needed  to  give  greater  emphasis  to  the  following  areas. 

(1)  Collaborative  studies  with  other  federal  agencies  will  be 
pursued  whenever  possible  to  (a)  evaluate  urgent  issues  including 
those  of  immediate  regulatory  or  public  policy  concern,  and  (b) 
stimulate  the  epidemiologic  application  of  technical  and  data 
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resources  that  are  used  by  the  government  primarily  for  other 
purposes.  Many  research  and  regulatory  agencies  are  concerned  with 
environmental  cancer,  but  few  have  epidemiologic  programs,  and 
require  assistance  and  support  on  a  great  many  issues.  Particularly 
at  this  time  of  fiscal  restraint,  it  is  important  to  increase 
initiatives  to  develop  and  coordinate  national  data  resources  that, 
with  appropriate  safeguards,  may  be  tapped  by  qualified  investigators 
throughout  the  country. 

(2)  Occupational  studies  are  a  time-tested  means  of  identifying 
chemical  and  physical  carcinogens;  they  deserve  much  more  emphasis 
at  NCI.  A  new  Section  Head  is  being  sought  following  the  departure 
of  Dr.  Decoufle.  An  expanded  program  of  carefully  selected  cohort 
studies  will  help  to  assess  the  many  carcinogenic  hazards  implicated 
by  the  NCI  bioassay  results,  and  by  clinical  or  epidemiologic 
observations.  The  program  will  be  strengthened  by  active  interagency 
collaboration  through  an  existing  NCI-NIOSH  agreement  and  cooperative 
arrangements  being  planned  with  the  Social  Security  Administration, 
National  Center  for  Health  Statistics,  and  other  agencies. 

(3)  Radiation  studies  require  increased  emphasis  as  pressure  mounts 
to  identify  the  effects  of  low-level  exposures  and  clarify  the 
shape  of  the  dose-response  curve.  To  promote  additional  intramural 
and  collaborative  research,  cooperative  arrangements  are  being 
developed  with  the  Radiation  Effects  Research  Foundation  and  other 
institutions  with  special  resources  to  evaluate  radiation  hazards. 

(4)  Nutritional  studies  are  a  weak  component  of  the  Branch,  despite 
their  obvious  importance.  Efforts  will  be  made  to  recruit  an 
epidemiologist  knowledgeable  in  this  area,  develop  appropriate 
projects  including  collaborative  studies  with  laboratory  investigators, 
and  provide  some  guidance  to  the  burgeoning  NCI  extramural  program 

of  dietary  studies. 

(5)  Drug  studies  will  be  expanded  by  wider  utilization  of  the 
NCI-sponsored  cancer  treatment  trials  to  monitor  the  risk  of  new 
cancers  resulting  from  cytotoxic  therapy.  Further  studies  will  be 
made  of  immunosuppressive  agents,  estrogens  and  other  hormones,  and 
compounds  with  carcinogenic  activity  in  laboratory  animals. 

(6)  Multidisciplinary  projects  combining  epidemiologic  and  experimental 
approaches  will  be  encouraged  to  evaluate  candidate  viruses,  dietary 
and  metabolic  influences,  specific  air  and  water  pollutants,  host 
susceptibility,  and  several  other  causative  factors  that  may  continue 
to  elude  detection  by  traditional  epidemiologic  methods. 

In  several  program  areas,  the  overall  effort  will  probably  remain  about 
the  same,  although  with  some  redirection  of  emphasis.  As  before,  the 
Branch  will  strive  to  identify  and  work  with  a  variety  of  groups,  including 
local  investigators  who  may  lack  epidemiologic  background  but  have 
access  to  resources  and  opportunities  of  national  significance. 
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(1)  Field  studies  in  high-risk  communities,  identified  by  mapping 
cancer  mortality  on  a  county  level,  will  continue  at  about  the  same 
pace.  However,  case-control  interview  studies  for  several  cancers 
will  be  supplemented  by  environmental  and  laboratory  measurement  in 
conjunction  with  the  EPA  and  other  institutions.  Further  descriptive 
surveys  (time  trends  and  mapping)  and  correlational  analyses  are 
planned  for  several  cancers  and  related  diseases. 

(2)  Case-control  studies  will  be  conducted  on  certain  cancers, 
irrespective  of  geographic  patterns,  given  the  availability  of 
testable  hypotheses  and  special  resources.  Whenever  appropriate 
the  studies  will  involve  collaboration  with  federal  and  state 
agencies,  SEER  registries,  military  hospitals,  record-linkage 
systems,  and  the  like.  The  effects  of  environmental  pollutants, 
such  as  agricultural  chemicals  and  water  contaminants,  will  be 
evaluated  whenever  possible  by  appropriate  environmental  and  body 
measurements. 

(3)  Family  studies  now  enhanced  by  the  development  of  a  computer- 
based  data  resource,  should  result  in  a  more  precise  delineation  of 
family  cancer  syndromes  and  may  help  detect  susceptibility  mechanisms 
through  multidisciplinary  studies.  Mechanisms  may  also  be  clarified 
by  continued  surveys  of  cancer  risk  among  a  series  of  patient 
groups  with  immunologic  disturbances  of  various  types 
(immunoepidemiology) . 

(4)  Veterinary  studies  using  the  veterinary  medical  data  program, 
the  AFIP,  and  other  sources,  will  give  added  emphasis  to  the 
identification  of  animal  models  for  human  cancer,  and  to  surveys 
designed  to  identify  carcinogenic  factors  that  may  be  shared  by 
domestic  animals  and  man. 
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SUMMARY  OF  WORK  (200  words  op  less  -  underline  keywords) 

The  objective  of  this  study  is  to  examine  the  cancer  mortal ity  experience 
in  the  United  States  relative  to  cancer  etiology.  Special  emphasis  is  placed 
upon  the  selection  of  areas  in  the  U.S.  for  intensive  study.  Publications  from 
this  area  of  interest  have  facilitated  the  design  of  ongoing  analytical  investigat 


to  test  specific  etiologic  hypotheses.  An  analysis  of  prostatic  cancer  mortality 
rates  suggested  that  environmental  exposure  related  to  urban  living  may  account 
for  the  predispositon  of  American  Blacks  to  this  tumor.  Respiratory  cancer 
mortality,  1950-69,  was  consistently  high  in  U.S.  counties  where  shipyards  were 
engaged  in  the  construction  and  repair  of  large  naval  and  cargo  vessels  during 
World  War  II.  When  cell  types  of  leukemia  for  1968-71  were  analyzed,  some 


clustering  of  acute  myeloid  leukemia  was  seen  in  the  central  United  States. 


Ethnic  susceptibility  appears  to  account,  at  least  in  part,  for  the  regional 


clustering  of  kidney  cancer  and  may  provide  leads  to  environmental  determinants. 


We  are  continuing  to  expand  our  data  sets,  both  of  reported  deaths  and  measures 
of  exposure. 
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Project  Description 


Objectives :  To  examine  the  cancer  mortality  experience  in  the  United 
States  relative  to  cancer  etiology.  Special  emphasis  is  placed  upon  the 
selection  of  areas  in  the  U.S.  for  intensive  study. 

Methods  Employed:  Computer  analysis  of  over  6  million  death  certificates 
by  site,  sex,  race,  state,  and  age.  The  investigation  is  ongoing,  updated 
year  by  year,  and  expanding.  Data  for  all  causes  of  death  are  utilized 
from  1968. 

Major  Findings:  The  association  of  age-adjusted  laryngeal  cancer  rates 
with  demographic  and  industrial  variables  was  examined.  Rates  for  this 
tumor  increased  sharply  with  urbanization.  Ethnic  associations  were  also 
found  with  higher  percentages  of  residents  of  Irish,  Polish,  southern  European 
or  British  descent.  Heavy  concentrations  of  chemical  and  printing  industries 
were  also  associated  with  increased  mortality  rates.  Correlation  analyses 
were  performed  using  per-capita  tax  revenue  data  on  alcohol  beverage  sales 
for  six  states  with  217  counties,  and  mortality  rates  for  laryngeal  cancers 
among  white  males  in  these  counties.  Although  inferences  based  on  correlation 
analyses  such  as  these  are  limited,  the  data  do  suggest  that  not  only  alcohol 
consumption  but  also  tobacco  smoking  (using  lung  cancer  rates  as  an  indicator) 
and  occupational  exposures  affect  the  patterns  of  laryngeal  cancer  in  the 
United  States. 

Age-adjusted  rates  of  mortality  from  prostate  cancer  during  1950-69  were 
correlated  by  race  with  demographic,  industrial,  and  agricultural  data  from 
3,056  U.S.  counties.  Mortality  among  nonwhites  was  50%  higher  than  that 
among  whites  in  all  parts  of  the  country  where  blacks  comprise  most  of  the 
nonwhite  population.  The  rising  rate  associated  with  population  density 
among  nonwhites,  but  not  whites,  suggested  that  environmental  exposures 
related  to  urban  living  may  account  for  the  predisposition  of  American 
blacks  to  prostate  cancer.  Despite  a  clustering  of  counties  with  elevated 
mortality  in  certain  North  Central  and  Northeastern  States,  the  geographic 
variation  among  whites  with  prostate  tumors  was  considerably  less  than  that 
among  whites  with  other  tumors.  Mortality  was  elevated  in  counties  with  a 
high  percentage  of  residents  of  Scandinavian  descent,  in  counties  with 
metal-using  and  textile  industries,  and  in  regions  with  high  consumption  of 
high-fat  foods. 

Respiratory  cancer  mortality,  1950-1969,  was  consistently  high  in  U.S. 
counties  where  shipyards  were  engaged  in  the  construction  and  repair  of 
large  naval  and  cargo  vessels  during  World  War  II.  More  than  three-fourths 
of  the  shipyard  counties  had  elevated  rates  (in  comparison  to  rates  in 
counties  of  similar  population  size  in  the  same  region  of  the  country)  for 
lung  and  laryngeal  tumors  among  white  males,  with  the  excess  particularly 
evident  in  the  South.  Mortality  from  lung  cancer  was  high  also  among  white 
females,  and  the  rate  of  increase  in  both  sexes  was  greater  than  recorded 
nationally.  In  addition,  rates  for  oropharyngeal,  esophageal,  and  gastric 
cancers  tended  to  be  elevated  in  the  shipyard  counties,  but  mortality  from 
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other  tumors  was  roughly  comparable  to  national  levels.  A  causal  relation 
to  asbestos  exposures  in  shipyards  cannot  be  inferred  from  this  correlational 
analysis,  but  the  unusual  mortality  patterns  underscore  the  need  for  broadly 
based  analytic  studies  to  evaluate  the  risk  of  cancer  in  persons  with  wartime 
shipyard  employment. 

Age-adjusted  mortality  rates  for  leukemia  during  1950-59  were  correlated  by 

race  and  sex  with  demographic,  industrial  and  agricultural  data  for  3056 

U.S.  counties.  Despite  relatively  uniform  mortality  across  the  country, 

there  were  high  rates  among  whites  in  the  North  and  South  Central  states  and 

among  non-whites  in  the  Northeast  and  Midwest,  with  correspondingly  lower 

rates  in  the  Southeast.  The  regional  excesses  were  limited  to  people  over 

55  years  of  age.  When  cell  types  of  leukemia  for  1968-71  were  analyzed, 

some  clustering  of  acute  myeloid  leukemia  was  seen  in  the  central  part  of 

the  country.  The  geographic  patterns  persisted  after  adjusting  for  urbanization 

and  socioeconomic  gradients,  and  for  ethnic  correlations  particularly  involving 

residents  of  Scandinavian,  German,  and  Russian  descent.  Occupational  determinants 

may  be  partly  involved  in  view  of  geographic  correlations  with  certain  food 

industries  and  other  industrial  and  agricultural  indicators. 

Mapping  of  the  geographic  distribution  of  renal  cancer  mortality  for  groupings 
of  U.S.  counties  revealed  clustering  of  elevated  rates  among  white  males  and 
females  in  the  upper  north  central  part  of  the  country.  Throughout  the  U.S. 
mortality  increased  with  urbanization  for  males  only,  while  rates  in  both 
sexes  showed  positive  correlations  with  socioeconomic  status.  The  major 
correlate  of  the  cancer  rates  was  ethnicity.  Mortality  was  elevated  in 
counties  with  high  percentages  of  residents  of  German,  Scandinavian,  and 
especially  Russian  descent.  Ethnic  susceptibility  appears  to  account,  at 
least  partly,  for  the  regional  clustering  of  kidney  cancer  and  may  provide 
leads  to  environmental  determinants. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

This  survey  provides  a  continually  expanding  data  set  which  has  generated 
specific  etiologic  hypotheses  concerning  cancer.  The  capability  of  subdividing 
the  data  set  into  specific  racial  and  geographic  subsets,  e.g.,  county  level 
analyses,  provides  an  opportunity  to  also  test  specific  etiologic  hypotheses. 

Proposed  Course  of  Project:  The  project  will  continue  to  pursue  etiologic 
questions,  and  specifically  will  address  the  dynamic  changes  of  rates  for 
malignancy  as  a  function  of  calendar  time  and  geography. 
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Project  Description 

Objectives:  (1)  To  identify  and  study  populations  with  altered  immunologic 
states  experiencing  unusual  rates  of  malignancy.  (2)  To  study  these 
populations  in  order  to  identify  the  characteristics  and  possible  determinants 
of  any  unusual  risk. 

Studies  and  Methods  Employed^  (1)  Further  analyses  concerning  16,000 
patients  who  received  renal  transplants.  The  numbers  of  cancers  observed 
among  various  subgroups  of  this  population  were  compared  with  that 
expected  based  on  cancer  incidence  rates  prevailing  in  the  general 
population. 

(2)  A  collaborative  arrangement  was  established  with  the  End-Stage 
Renal  Disease  Program  of  HCFA  to  evaluate  cancer  risks  among  transplant 
recipients,  and  include  in  addition  an  evaluation  of  patients  on  dialysis. 

(3)  The  collaboration  with  the  University  of  Minnesota,  through  the 
contract  mechanism  (NOl-CP-43384) ,  continues.  In  the  past  year,  a 
number  of  separate  analyses  have  been  done  in  an  attempt  to  characterize 

the  risk  of  cancer  among  patients  with  genetically-determined  immunodeficiency 
diseases. 

(4)  The  follow-up  study  of  the  malignancy,  mortality,  and  reproductive 
experiences  of  3,000  former  employees  of  Ft.  Detrick  in  Frederick, 
Maryland  continued.  A  large  proportion  of  these  workers  fall  into  a 
group  which  would  be  considered  "hyperimmunized."  Extensive  attempts  to 
track  down  the  vital  status  and  the  current  address  for  those  living 
have  been  performed  for  those  individuals  who  were  not  readily  contacted 
based  on  the  information  from  the  Fort  itself.  The  persons  who  are 
still  alive  have  been  sent  a  questionnaire,  and  those  who  did  not 
respond  to  the  first  questionnaire  have  been  recontacted  in  order  to 
elicit  their  cooperation. 

(5)  The  follow-up  study  of  malignancy  and  mortality  of  patients  with 
Sjogren's  Syndrome  has  been  concluded.  This  is  an  autoimmune  disease 
associated  with  a  profound  degree  of  immunostimulation  and  a  minor 
degree  of  immunosuppression.  Mortality  and  risks  of  various  malignancies 
have  been  compared  between  various  subgroups  of  this  population,  as  well 
as  with  the  experience  of  the  general  population. 

(6)  An  analysis  has  been  conducted  of  second  primary  malignancy  in 
4,900  patients  who  had  a  first  primary  malignancy  of  chronic  lymphocytic 
leukemia.  This  malignancy  is  associated  with  a  depressed  immune  state. 

(7)  Analyses  were  concluded  on  740  men  who  had  their  spleens  removed 
because  of  trauma.  The  mortality  experience  of  this  group  of  men  was 
compared  to  that  of  a  similar-sized  group  of  men  hospitalized  for  upper 
respiratory  infections  during  World  War  II  and  that  of  the  experience  of 
men  in  the  general  population. 
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(8)  A  follow-up  study  of  patients  with  Hansen's  disease,  previously  conducted 
by  the  Branch,  is  currently  being  updated.  The  clinical  records  of  approxi- 
mately 1,500  patients  with  Hansen's  disease  hospitalized  at  one  institution 
from  1930  onward  have  been  abstracted, and  the  follow-up  of  this  group  for 
mortality  and  for  cancer  incidence  is  nearing  completion. 

Major  Findings:  (1)  The  risk  of  non-Hodgkin's  lymphoma  among  transplant 
recipients  is  approximately  30  times  that  of  the  general  population.  This 
risk  appears  within  the  year  following  transplantation  and  remains  at  the 
same  high  level  throughout  the  follow-up  period.  There  is  an  extremely  high 
predilection  for  brain  involvement  for  these  lesions.  There  was  a  decline 
in  the  risk  of  lymohoma  following  transplantation  since  the  late  60's,  so  that 
those  transplanted  after  1972  have  approximately  one-half  the  excess  risk  of 
those  patients  transplanted  prior  to  1968.  In  addition,  patients  who 
received  their  graft  from  siblings  have  an  excess  risk  approximately  one-third 
of  the  excess  risk  seen  among  recipients  receiving  their  graft  from  a  parent 
or  a  cadaver.  Among  renal  transplant  recipients,  cancers  other  than  lymphoma 
occur  at  approximately  60%  in  excess  of  the  expected  rated.  This  excess 
appears  approximately  two  years  after  transplantation,  and  becomes  progressively 
greater  with  increasing  follow-up.  The  excess  is  due  primarily  to  excesses 
of  primary  tumors  of  the  liver  and  bile  ducts,  soft  tissue  sarcomas,  lung 
cancers,  cancers  of  the  lower  urinary  tract,  malignant  melanomas,  and  thyroid 
carcinomas.  No  excesses  were  noted  for  many  sites,  including  a  number  of  the 
more  common  ones  (stomach,  colon,  rectum,  and  breast). 

(2)  An  extensive  set  of  analyses  has  revealed  no  evidence  of  any  clustering 
in  time  or  space  of  lymphomas  in  transplant  recipients,  or  any  evidence  of 
an  especially  high  risk  among  those  recipients  potentially  exoosed  to  other 
recipients  who  went  on  to  develop  lymphoma.  These  findings  seem  to  make 
horizontal  transmission  of  an  oncogenic  virus  an  unlikely  explanation 

for  the  excess  lymphoma  risk  in  transplant  recipients. 

(3)  Transplant  recipients  also  have  an  excess  risk  of  non-melanotic  skin 
cancer.  This  excess  is  restricted  to  squamous  cell  lesions,  and  there  is  no 
excess  of  basal  cell  cancer.  The  excess  increases  with  increasing  interval 
from  transplant  and  occurs  in  both  high-  and  low-risk  areas  for  skin  cancer. 

(4)  Persons  with  genetically  determined  immunodeficiency  syndromes  have  a 
high  risk  of  lymphomas,  similar  to  that  among  transplant  recipients.  These 
oatients  also  apoear  to  be  at  high  risk  of  Hodgkin's  disease,  and  lymphatic 
leukemia  (children).  In  addition,  they  also  have  elevated  risks  of  soft 
tissue  sarcomas,  malignant  melanomas,  and  stomach  cancer  (adults).  Among 
children  with  non-Hodgkin's  lymphoma  in  this  population,  surface  marker 
characteristics  indicate  that  these  are  primarily  B-like  ohenotype,  in 
distinction  to  the  predominately  "null"  or  T-phenotype  of  unselected  children 
with  non-Hodgkin's  lymphoma.  In  an  extensive  study  of  Wiskott-Aldrich 
syndrome  by  the  meticulous  documentation  of  tumor  occurrence  in  affected 
kindreds,  the  life-time  attack  rate  for  cancer  in  affected  oatients  aooears 
to  be  approximately  15%  (the  median  survival  of  children  with  this 
condition  for  the  time  period  studied  is  around  six  years). 
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(5)  Second  malignancies  were  sought  among  4,900  chronic  lymphocytic 
leukemia  patients  ascertained  in  the  ^nd  Results  Program  of  the  National 
Cancer  Institute.  Risk  was  significantly  elevated  for  cutaneous  melanoma, 
soft  tissue  sarcomas,  and  lung  cancer.  The  pattern  of  excess  suggested 
that  this  risk  may  be  due  to  a  susceptibility  state  complicating  the 
leukemia  process.  The  immunologic  deficiency  associated  with  chronic 
lymphocytic  leukemia  may  be  responsible,  since  the  pattern  of  tumors  resembles 
that  seen  in  immunosuppressed  renal  transplant  recipients.  No  association 
between  anti-neoplastic  therapy  and  the  subsequent  development  of 
additional  tumors  was  identi-fied. 

(6)  The  long-term  follow-up  of  740  American  servicemen  splenectomized 
because  of  trauma  during  the  1939-45  war  showed  a  significant  excess  mortality 
from  pneumonia  and  ischaemic  heart-disease.  ^!ortality  from  cirrhosis  was 
also  increased,  but  not  significantly.  The  findings  confirm  that  the  risk 

of  fatal  infections  is  increased  by  asplenia;  however,  the  risk  of  cancer 
was  not  increased,  as  in  some  other  immunodeficiency  states.  Post-splenectomy 
thrombocytosis  and  hypercoagulability  may  account  for  the  increased  risk  of 
fatal  myocardial  ischaemia  in  this  group. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Host  factors  are  clearly  a  major  determinant  of  the  response  of  humans  to 
environmental  carcinogenic  exposures.  One  of  the  components  of  these  factors 
is  the  immune  status  of  the  individuals  involved.  Much  laboratory  research 
has  indicated  a  central  role  for  the  immune  system  in  determining  who  develops 
a  malignancy  among  those  exposed  to  a  carcinogenic  agent.  The  presence  of  a 
number  of  identifiable  groups  with  markedly  altered  immune  states  allows  an 
assessment  of  these  factors  in  the  production  of  human  malignancy.  In 
addition,  such  human  observations  have  already  uncovered  major  associations 
which  have  altered  some  preconceived  notions  of  the  relationship  between  the 
immune  system  and  cancer. 

Proposed  Course:  (1)  The  registry  of  patients  with  end-stage  renal  disease 
will  be  utilized  to  continue  and  expand  our  studies  of  patients  receiving 
immunosuppressive  drugs  for  these  conditions.  This  resource  should  also  allow 
the  assessment  of  the  risk  of  malignancy  among  patients  with  chronic 
uremia,  and  the  immunosuppressive  condition  itself. 

(2)  The  collaboration  with  the  immunodeficiency  and  cancer  registry  will 
continue  with  periodic  evaluation  of  the  data  collected.  A  case- 
control  study  will  be  designed  and  implemented  in  the  next  year  to  assess 
the  severity  of  immunosuppression  and  immunostimulation  in  children  with 
these  genetic  states  and  cancer,  compared  to  those  with  similar  genetic 
conditions  who  did  not  develop  a  malignancy. 

(3)  Attempts  will  be  made  to  conduct  a  case-control  study  of  the  differences 
in  tissue-typing  information  for  those  kidney  transplant  recipients  who 

have  gone  on  to  develop  malignancy  versus  those  in  whom  a  malignancy  has 
not  developed. 

(4)  Continuing  efforts  will  be  made  to  followup  the  hyperimmunized  group 
from  Ft.  Detrick,  MO.,  and  mortality  analysis  of  this  group  will  be  conducted. 
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(5)  The  population  identified  with  Hansen's  disease  will  be  followed-up, 
and  mortality  and  cancer  incidence  analyses  will  be  performed, 

(^)  Attempts  will  be  made  to  identify  other  disease  states  characterized 
by  altered  immunologic  status,  and  appropriate  follow-up  studies  will  be 
instituted.   (A  number  of  these  studies  have  been  planned  for  several 
years  in  collaboration  with  the  Veterans  Administration.  These  attempts 
have  been  frustrated  by  various  legal  problems  surrounding  the  Privacy  Act. 
If  these  problems  can  be  resolved,  a  number  of  such  important  studies  will  be 
initiated. ) 

(7)  Attempts  will  be  made  to  identify  population  groups,  other  than  those 
receiving  renal  transplants,  who  received  substantial  amounts  of 
immunosuppressive  therapy.  If  appropriate,  attempts  will  be  made  to  establish 
cancer  morbidity  and  mortality  studies  in  these  groups. 
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Project  Description 

Objectives :  To  investigate  the  distribution  of  cancer  and  related  conditions 
in  domestic  animals  in  order  to  1)  clarify  etiologic  factors  in  humans,  2) 
identify  animal  models  useful  in  research,  and  3)  identify  sentinels  which  may 
act  as  early  predictors  of  environmental  hazards  to  man. 

Methods  Employed:  Animals  with  the  disease  under  investigation  are  identified 
when  possible,  from  the  medical  abstract  records  in  the  Veterinary  Medical 
Data  Program.  A  comparison  population-at-risk  is  constructed  from  all  patients 
seen  by  participants  during  the  same  time  period  under  consideration.  The 
diseased  animals  are  characterized  by  relative  risk  techniques  for  various 
factors  (i.e.,  age,  breed,  sex).  Other  analytical  techniques  employed  may 
include  case-control  comparison  for  factors  associated  with  the  disease  in 
man.  Other  animals  are  studied,  wherever  another  resource  is  available  (i.e., 
data  base  of  the  Armed  Forces  Institute  of  Pathology). 

Major  Findings: 

1.  The  epidemiology  of  canine  ovarian  neoplasms  was  investigated;  the 
differential  frequency  between  epithelial  and  granulosa-theca  cell  tumors  was 
about  the  same  as  seen  in  women.  Two  pure  breeds  were  identified  with  sig- 
nificantly excessive  risk;  mongrel  dogs  were  spared  from  malignant  tumors,  but 
had  about  the  same  risk  for  benign  tumors  as  purebred  dogs. 

2.  An  androgen-related  skeletal  herniation  (perineal  hernia)  in  dogs  was 
reported.  Therapeutic  evidence  indicates  herniorrhaphy  accompanied  by 
orchiectomy  reherniation. 

3.  Proportional  morbidity  of  canine  bladder  cancer  was  strongly  correlated 
with  an  estimate  of  industrial  activity  in  eleven  U.S.  counties  where  vet- 
erinary teaching  hospitals  are  located.  A  similar  positive  correlation  was 
demonstrated  between  the  20  year  human  mortality  rates  from  bladder  cancer  and 
the  estimate  of  industrial  activity.  Possibly  the  dog  is  experiencing  the 
effects  of  general  environmental  pollution. 

4.  A  study  of  patent  ductus  arteriosus  in  the  dog  indicates  certain 
breeds  have  a  familial  risk.  These  dog  families  are  potential  models  for 
human  research. 

5.  Current  data  on  the  comparative  epidemiology  of  nine  sites  of  cancer 
in  the  dog,  cat,  and  man  were  reviewed.  Very  often  the  dog  experiences  a 
similar  pattern  of  disease  as  seen  in  humans. 

6.  A  critique  of  the  Veterinary  Medical  Data  Program  was  performed  and 
future  uses  were  discussed. 
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7.  A  study  of  congenital  hydrocephalus  in  dogs  indicates  size  of 
the  breed  is  negatively  correlated  with  risk,  that  is,  the  smaller  the 
breed,  either  in  weight  or  height,  the  greater  the  risk  for  the  condition. 

8.  The  epidemiologic  features  of  perianal  gland  tumors  in  dogs 
were  described.  The  results  of  therapy  on  161  cases,  over  a  15  year 
period,  indicate  castration  without  excision  of  the  lesion  is  therapeutically 
successful  in  patients  with  benign  tumors. 

9.  A  study  of  elbow  disease  in  dogs  shows  dysplasia  is  positively 
correlated  with  size  of  the  patient. 

10.  Urethral  cancer  in  the  dog  has  a  similar  epidemiology  with 
canine  bladder  cancer.  The  apparent  sparing  of  male  dogs  from  the 
lesion  may  be  the  result  of  protection  from  the  "resting"  prostatic 
secretion  which  dilutes  the  residual  urine  in  the  urethra. 

11.  A  review  of  feline  hip  dysplasia  indicates  it  is  a  rarely 
diagnosed  clinical  condition,  contrary  to  the  canine  lesion. 

12.  A  study  of  risk  factors  of  canine  heartworm  infection  indicates 
sporting  and  working  dogs  suffer  the  highest  risk;  also,  the  parasite  is 
now  found  in  northern  climates. 

13.  A  study  of  diabetes  mellitus  showed  little  familial  risk. 
Associated  conditions  were  tabulated  and  compared  to  a  control  population. 

14.  Congenital  deafness  and  hearing  impairment  in  the  dog  occurs 
more  frequently  in  breeds  possessing  genes  for  coat  color  dilution 
(i.e.,  merle,  white).  Although  concomitant  eye  defects  are  common,  they 
do  not  appear  to  be  part  of  a  familial  syndrome. 

15.  A  study  of  540  military  working  dogs  with  testicular  tumors 
indicated  prostatic  disease  was  more  severe  in  those  with  interstitial 
cell  tumors  then  seminoma  or  sertol  cell  tumors. 

16.  Hip  dysplasia  in  the  dog  is  affected  by  sex  (including  the  lack  or 
presence  of  gonads),  breed,  age,  and  body  size  of  the  patient.  Many  of 

the  features  are  similar  to  those  for  elbow  dysplasia  and  osteosarcoma. 

17.  Most  of  diaphragmatic  defects  diagnosed  in  the  dog  are  pericardial 
hernias.  Common  with  these  are  cardiac  defects. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute; 
Cancer  of  the  canine  urothelial  system  shows  a  strongly  positive  correlation 
with  industrial  activity  in  the  locale  of  the  treating  medical  facility. 
Monitoring  the  frequency  of  occurrence  of  bladder  cancer  may  be  a  prognostic 
sentinel  to  similar  environmentally  influenced  cancers  in  people.  The 
sparing  of  male  dogs  from  urethral  carcinoma  has  been  attributed  to  the 
presence  of  the  resting  prostatic  secretion  which  routinely  dilutes  the 
residual  urine.  The  benefit  in  man  probably  is  less  as  man  produces 
about  5%  of  the  volume  of  the  canine  secretion. 
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Ovarian  neoplasms  in  the  dog  present  a  similar  pattern  of  occurrence  to  that 
in  woman  suggesting  an  appropriate  research  model.  The  effects  of  androgens 
were  seen  in  the  epidemiology  of  canine  testicular  neoplasms  and  associated 
conditions  including  perineal  hernia.   Reccurrence  of  the  latter  is 
effectively  prevented  by  castration. 

The  canine  anomalies  of  patent  ductus  arteriosus,  hip  dysplasia,  hydrocephalus, 
deafness,  and  herniation  of  the  diaphragm  each  present  some  clinical  features 
similar  to  the  human  counterpart.  In  particular  are  those  of  canine 
hydrocephalus,  showing  inverse  correlation  with  size  of  the  dog  at  maturity. 
This  research  model  may  help  explain  why  CNS  defects  are  excessive  in  children 
born  to  mothers  of  short  stature. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  purpose  of  this  project  is  to  study  the  long-term  health  effects  of 
therapeutic  drugs  as  they  may  relate  to  carcinogenicity.  Cohort  studies 
of  exposed  groups  are  conducted,  as  well  as  case-control  studies  of 
selected  cancer  sites  which  involve  lifetime  drug  use  histories.  Emphasis 
in  the  past  year  has  been  on  the  evaluation  of  various  types  of  estrogenic 
preparations,  immunosuppressive  drugs,  and  cancer  chemotherapeutic  agents. 
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Project  Description 

Objectives:  (1)  To  study  the  long-term  effects  of  therapeutic  drugs  in 
humans  in  order  to  identify  drugs  affecting  risk  of  malignancy,  and  the 
characteristics  of  these  risks.  (2)  To  review  what  is  known  about  the 
carcinogenic  potential  of  drugs,  in  order  to  identify  those  requiring 
study  in  humans. 

Studies  and  Methods  Employed:  (1)  A  retrospective  cohort  study  of  1,891 
women  treated  with  conjugated  equine  estrogens  for  the  menopause.  This  is 
a  study  of  women  so  treated  sometime  between  1940  and  1969  and  followed-up 
through  the  end  of  1972.  This  is  being  done  in  collaboration  with  a  gyne- 
cologist at  the  University  of  Louisville.  Currently  an  update  of  the  follow-up 
is  being  conducted  in  order  to  bring  the  cohort  follow-up  through  1978. 

(2)  Two  case-control  studies  of  breast  cancer  among  mammography  screening 
program  participants  have  included  an  evaluation  of  the  influence  of  estrogen 
and  oral  contraceptives  on  breast  cancer  risk  (see  Project  No  ZOl-CP-04501-02). 

(3)  Study  of  the  long  term  effects  of  the  immunosuppressive  drugs  described 
in  detail  in  Project  No.  Z01-CP-0441-04-EEB,  "Immunologic  Factors  in  Cancer 
Etiology". 

(4)  A  study  of  the  risk  of  a  second  malignancy  among  patients  with  ovarian 
cancer  was  analyzed.  A  group  of  13,309  ovarian  cancer  patients  treated  prior 
to  the  era  of  aggressive  alkylating  agent  therapy  were  studied  by  the  retro- 
spective cohort  method.  The  cancer  experience  of  this  group  was  compared 

to  that  expected  based  on  the  rates  prevailing  in  the  general  population. 

(6)  A  population-based,  record-abstract,  case-control  study  of 
approximately  600  cases  of  ovarian  cancer  and  700  controls  from  two  pre-paid 
health  plans  was  initiated  to  evaluate  the  relationship  between  the  use  of 

a  number  of  therapeutic  drugs  and  the  risk  of  this  malignancy.  The  drugs 
being  evaluated  include  estrogens,  oral  contraceptives,  major  tranquilizers 
and  other  drugs  affecting  the  pituitary-ovarian  axis. 

(7)  A  population-based,  record-abstract  case-control  study  of  cases  of  breast 
cancer  was  begun  in  women  having  undergone  a  bilateral  oophorectomy  prior  to 
breast  cancer  diagnosis  and  control  women  who  also  had  a  bilateral  oophorectomy. 
This  is  being  done  in  two  pre-paid  health  plans  in  order  to  evaluate  the 

risk  of  breast  cancer  associated  with  the  use  of  replacement  estrogens  by 
women  having  had  a  bilateral  oophorectomy. 

(8)  A  "case-control"  study  where  the  "cases"  are  NCI  Medicine  Branch  breast 
cancer  patients  whose  tumors  have  estrogen  receptors  and  the  "controls" 

are  those  breast  cancer  patients  without  receptors  is  currently  being 
analyzed.  Breast  cancer  risk  indicators  and  history  of  exposure  to 
estrogens  and  oral  contraceptives  are  being  related  to  the  absolute  level  of 
estrogen  receptors  of  the  tumors. 
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(9)  A  study  of  patients  with  Hansen's  disease.     The  predominant  mode  of 
therapy  of  these  individuals   for  a  number  of  years   has  been  the  drug  dapsone. 
This  drug  has  recently  been  implicated  as  a  carcinogen  in  the  bioassay  program 
of  the  NCI.     Patients  with  Hansen's  disease  are  also  of  interest  with  respect 
to  their  risk  of  malignancy  which  might  be  related  to  their  altered  immunologic 
state  (see  Project  No.   Z01-CP-04401-04-EEB) . 

(10)  A  mortality  study  of  a  population  of  348  women  treated  with  isoniazid 
for  tuberculosis  and  followed  for  up  to  23  years   (12  years  mean). 

(11)  A  systematic  evaluation  of  adjuvant  drug  therapy  for  cancer  treatment 
has  continued.     To  evaluate  the  potential   carcinogenic  effects  of  various 
modalities   in  the  treatment  of  cancer,   information  from  several   NCI-supported 
cancer  treatment  protocols  are  being  combined  and  analyzed.     This   study  is 
being  done  in  collaboration  with  the  Division  of  Cancer  Therapy.     From  a 
survey  of  NCI-funded  protocols,  a  number  of  cancer  treatment  trials  were 
selected  for  evaluation.     Protocol   chairmen  and  statisticians  were  contacted, 
available  data  evaluated,   and  abstract  forms  designed  to  obtain  information 
on  second  cancers   not  readily  available  from  computerized  data.     Contact  has 
been  made  with  the  following  surgical   adjuvant  groups:     The  National   Surgical 
Adjuvant  Breast  Project,   the  Gynecologic  Oncology  Group,   the  Veterans 
Administration  Surgical   Oncology  Group,  and  the  Gastrointestinal   Tumor 
Studies  Group.     Drugs  being  evaluated  include:     thioTEPA,   L-PAM,  MeCCNI), 

and  others.     In  addition,   a  letter  has  been  written  and  sent  to  all   protocol 
chairmen,   requesting  them  to  modify  existing  patients'    follow-up  forms   to 
include  specific  questions  on  the  occurrence  of  new  primary  cancer. 

(12)  A  follow-up  study  of  mortality  and  cancer  incidence  in  900  patients 
treated  with  alkylating  agents   for  rheumatoid  arthritis   is  currently  being 
analyzed.     This   is  being  done  in  collaboration  with  investigators  at  the 
Cleveland  Clinic. 

(13)  Evaluations  have  also  been  made  of  the  influence  of  alkylating  and 
immunosuppressive  drug  therapy  for  various  rheumatologic  conditions   (Sjogren's, 
Systemic  Lupus,   Rheumatoid  Arthritis)   among  patients  seen  at  the  N.I.H. 

(14)  An  evaluation  of  the  second  tumor  experience  of  135  patients  with 
Ewing's sarcoma  treated  at  N.I.H.   has  been  performed  in  order  to  assess   the 
influence  of  therapy  on  subsequent  tumor  experience. 

(15)  A  follow-up  study  of  516  patients  with  non-Hodgkin's   lymphoma  treated 
at  N.C.I,    has   been  initiated  to  determine  the  incidence  of  second  primary 
malignancies   in  this   group  and  to  determine  if  these  are  related  to  various 
therapeutic  and/or  clinical   variables. 

(16)  Two  clinical   trials  of  adjuvant  drug  use   (thioTEPA  and  FUDA)   large 
bowel   cancer  conducted  by  the  VA  were  evaluated.     Both  incidence  and 
mortality  data  were  analyzed. 
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(17)  Three  clinical  trials  of  alkylating  drug  use  in  ovarian  cancer  conducted 
by  the  GOG,  Princess  Margaret  Hospital  and  M.D.  Anderson  hospital  have  been 
pooled  and  are  being  analyzed.  Melphalan,  chlorambucil  and  radiation  are 
being  evaluated. 

(18)  A  case-control  study  of  second  tumors  among  childhood  cancer  patients 
was  initiated  using  data  from  the  Late  Effects  Study  Group. 

(19)  A  collaborative  effort  with  Harvard  University  was  begun  to  evaluate 
the  late  effect  of  anti-tuberculosis  drugs  such  as  isoniazid.  The  feasibility 
of  studying  effects  in  children  exposed  in  utero  is  also  being  evaluated. 

Major  Findings:  (1)  The  use  of  conjugated  estrogens  as  replacement  therapy 
in  menopausal  women  is  associated  with  an  excess  risk  of  endometrial 
cancer  that  is  related  both  to  the  strength  of  the  medication  and  its 
duration  of  use.  There  is  a  deficit  of  non-reproductive  tract  tumors  in 
this  group  of  women,  attributable  mainly  to  a  deficit  of  cancers  within 
the  gastrointestinal  system. 

(2)  Use  of  immunosuppressive  drugs  by  kidney  transplant  recipients  is 
associated  with  a  250-fold  excess  risk  of  lymphoma,  and  lesser  excess 
risks  of  lung  cancer,  lower  urinary  tract  cancers,  soft  tissue  sarcomas, 
cancers  of  the  liver  and  bile  ducts,  and  malignant  melanoma.  (See  Project 
No.  Z01-CP-04401-04-EEB  for  a  more  complete  description.) 

(3)  The  relative  risk  of  leukemia  among  patients  given  alkylating  agent 
therapy  for  ovarian  cancer  was  36  and  rose  to  171  for  those  patients 
surviving  the  first  two  years  of  follow-up.  No  excess  risk  of  leukemia 
was  noted  among  ovarian  cancer  patients  treated  prior  to  the  use  of 
alkylating  agent  therapy.  Among  survivors  of  ovarian  cancer,  excesses 
were  also  noted  for  cancers  of  the  breast  and  uterine  corpus.  These 
excesses  appeared  to  be  independent  of  the  therapy  given.  Excess  risk  of 
lymphomas,  soft  tissue  sarcomas,  and  cancers  of  the  bladder  were  also 
noted,  and  appeared  in  two  time  intervals  in  relation  to  the  diagnosis 

of  ovarian  cancer.  The  early  excess  appeared  to  be  independent  of 
therapy,  while  the  later  excess  appeared  to  be  attributable  to  radiation 
therapy. 

(4)  No  risk  of  leukemia  or  second  tumors  was  found  following  low  dose 
thioTEPA  or  FUDR  adjuvant  chemotherapy  for  large  bowel  cancer.  Interestingly, 
irrespective  of  this  negative  finding,  a  decrease  risk  in  the  incidence 

of  metachronous  cancers  with  advancing  age  at  first  primary  was  seen, 
suggesting  the  possible  influence  of  genetic  or  familial  factors  on 
risk  of  second  tumors. 

(5)  Two  cases  of  bladder  carcinoma  were  observed  among  54  patients 
treated  with  oral  cyclophosphamide  for  systemic  lupus  erythematosus  or 
rheumatoid  arthritis.  This  was  100  times  the  expected  number  and  reflected 
an  incidence  of  2.8%  per  year  5  years  after  the  drug  was  begun. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Drug  exposure  has  been  one  of  the  most  fruitful  areas  for  identification 
of  carcinogens  in  man  and  subsequent  opportunities  for  preventive 
programs  and  insights  into  the  biologic  mechanisms  in  cancer  etiology.  In 
addition,  the  studies  of  the  long-term  carcinogenic  effects  of  anti-tumor 
drugs  is  an  important  part  of  the  evaluation  of  the  efficacy  of  treatment 
of  various  malignancies  with  these  agents. 

Proposed  Course:  (1)  The  retrospective  cohort  study  of  menopausal  estrogen 
users  will  be  continued  and  updated,  and  further  analyses  done  on  cancer 
incidence  and  mortality. 

(2)  The  analyses  of  the  breast  cancer  case-control  study  from  the  Kaiser/ 
Portland  Pre-Paid  Health  Plan  will  be  completed  and  written  up. 

(3)  The  data  collection  from  the  study  of  ovarian  cancers  in  pre-paid  health 
plans  will  be  completed  and  analyzed.  The  potential  for  other  drug 
evaluations  in  these  pre-paid  plans  will  be  assessed. 

(4)  Another  evaluation  of  the  relationship  between  a  number  of  drugs  and 
the  risk  of  breast  cancer  and  benign  breast  disease  will  be  analyzed 
using  the  data  from  the  case-control  interview  study  done  in  conjunction 
with  the  Breast  Cancer  Detection  and  Demonstration  Projects  (see  Project 
No.  Z01-CP-04501-02-EEB  for  a  more  complete  description),  and  through  the 
study  of  breast  cancers  in  oophorectomized  women  in  pre-paid  health  plans. 

(5)  It  is  intended  to  continue  the  establishment  of  systematic  monitoring 
of  long-term  toxic  effects  (including  carcinogenicity)  of  a  number  of 
therapeutic  agents  used  in  the  treatment  of  specific  cancers.  This  will 
be  done  in  collaboration  with  the  Division  of  Cancer  Treatment,  as 
outlined  in  the  methods.  These  effects  will  be  supplemented,  where 
appropriate,  by  observational,  case-control  studies  of  specifically  suspect 
constellations  of  double-primary  malignancies.  These  evaluations  will 
involve  intensive  record  abstraction  for  therapy  administered  to  patients 
who  developed  certain  combinations  of  primary  malignancies,  compared  to 
those  with  the  same  first  primary  who  did  not  develop  a  subsequent  malignancy. 

(6)  Analyses  will  be  done  of  the  risk  of  cancer  among  patients  with 
rheumatoid  arthritis,  who  were  treated  with  alkylating  agents.  In  addition, 
other  non-cancer  patient  groups  who  have  received  substantial  amounts  of 
immunosuppressive  or  cancer  chemotherapeutic  drugs  will  be  sought,  and 
their  cancer  risks  evaluated,  when  possible. 

(7)  The  analyses  of  the  three  mentioned  ovarian  cancer  trials  will  be 
completed,  and  the  data  from  the  NSABP  will  be  obtained  and  evaluated. 
From  this,  and  the  prior  studies  noted,  a  decision  will  be  made  concerning 
a  summary  paper  on  the  risk  of  leukemia  following  various  dose  levels  of 
alkylating  agents. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

This  project  concerns  the  identification  of  cancer  patterns  within  occupational 
gy'oups  that  may  reflect  exposures  in  the  work  environment  and  investigation  of 
methodological  issues  in  occupational  studies.  Study  groups  are  selected  for  a 
variety  of  reasons  including  (1)  known  or  potential  exposure  to  established 
or  suspect  carcinogenic  substances,  (2)  prior  case  reports  and  studies  suggesting 
an  unusual  cancer  experience  for  the  group,  (3)  requests  by  outside  institutions 
and  (4)  availability  of  useful  resources.  Resources  used  include  employment  and 
death  records  maintained  by  companies;  membership  and  death  listings  maintained 


by  labor  unions  and  professional  organizations;  and  records  from  state  or  federal 
agencies.  Studies  during  the  past  year  include  cohort  mortality  studies  of 
persons  employed  in  dry  cleaning,  non-agricultural  pest  control,  chemical  plants, 
inon-ferrous  smelters,  taconite  mines,  and  jewelry  manufacturing.  Proportionate 
Natality  studies  being  conducted  involve  pharmaceutical  workers,  tobacco  workers 
Ipetrochemical  workers,  pottery  workers,  chroma te  painters,  fur  dyers,  veter- 
linarians,  metal  platers,  and  embalmers.  Death  certificates  are  used  to  investiga-:e 
occupational  origins  of  leukemia  and  multiple  myeloma,  and  cancers  of  the  prostate 
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Project  Description 


Objectives: 


Identification  of  occupational  groups  at  high  risk  of  cancer  for  specific 
sites,  thereby  leading  to  the  identification  of  carcinogenic  materials 
in  the  work  environment. 

Methods  Employed: 

Cancer  mortality  patterns  are  determined  through  long-term  follow-up  of 
persons  employed  in  specific  plants,  industries,  and  occupations. 
Proportionate  mortality  studies  are  conducted  when  population  data  are 
unavailable.  Case-control  studies  of  decedents  who  died  from  a  particular 
cancer  vs_.  other  causes  are  carried  out  in  certain  geographic  areas, 
utilizing  occupational  data  from  death  certificates  and  other  sources. 
Follow-up  resources  for  cohort  studies  include  the  Social  Security 
Administration,  state  motor  vehicle  bureaus,  state  vital  statistics 
offices,  and  post  office  change  of  address  notices.  The  cancer  mor- 
tality experience  of  study  groups  is  usually  compared  to  that  of  the 
general  population  (geographically  specific,  if  possible).  In  some 
instances,  comparisons  are  made  with  other  industrial  populations. 
Service  support  for  these  studies  was  provided  by  Westat  Inc.,  Rock- 
ville,  Maryland. 


Major  Findings: 

The  attached  list  shows  occupational  cancer  studies  completed  during  the 
past  year,  as  well  as  those  in  progress  and  under  consideration.  Many 
of  these  studies  began  in  the  recent  past  and  require  extended  time 
periods  before  final  results  are  obtained.  Findings  from  the  completed 
studies  include: 

1.  Analysis  of  a  limited  set  of  mortality  data  for  non-agricultural 
pesticide  applicators  revealed  an  excess  of  deaths  from  lung 
cancer,  particularly  among  workers  with  10  or  more  years  of  expo- 
sure. This  finding  will  be  supplemented  by  a  more  complete  survey 

of  mortality  patterns  in  a  cohort  of  structural  pest  control  operators. 

2.  A  proportionate  mortality  analysis  among  1,292  workers  in  the  metal 
polishing  and  plating  industry  dying  between  1951  and  1969  revealed 
significant  excesses  of  cancer  of  the  esophagus  (PMR=185)  and  liver 
(PMR=278).  These  results  are  consistent  with  findings  for  other 

-occupational  groups  with  metal  and/or  solvent  exposures. 

3.  Analysis  of  occupation  as  recorded  on  death  certificates  from 
Nebraska  (1957-1974)  revealed  an  increased  risk  of  leukemia  among 
farmers.  The  risk  was  greatest  among  farmers  born  after  1900  and 
dying  before  age  66  (odds  ratio=1.83).  A  higher  risk  also  occurred 
among  farmers  from  heavy  corn-producing  counties. 
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4.  Analysis  of  causes  of  death  among  1,551  white  male  veterinarians 
revealed  significantly  high  mortality  for  leukemia  and  Hodgkin's 
disease,  for  cancers  of  brain,  liver,  and  skin,  and  from  suicide 
and  motor  vehicle  accidents.  The  excesses  were  primarily  among 
those  in  clinical  practice,  suggesting  specific  occupational  exposures 
(e.g.,  to  viruses,  chemicals,  radiation)  that  may  be  carcinogenic. 

5.  Analysis  of  mortality  among  active  and  retired  employees  of  a 
single  pharmaceutical  company  revealed  increased  mortality  for 
respiratory  cancer  andJeukemia  among  female  production  workers, 
melanoma  among  male  production  workers,  and  respiratory  cancer 
among  male  maintenance  workers.  Increased  relative  frequencies  of 
other  cancers  were  not  confined  to  particular  occupational  categories. 
Commonality  of  exposures  for  persons  with  the  same  cancers  could 

not  established. 

6.  Preliminary  results  of  an  investigation  of  mortality  among  members 
of  the  Oil,  Chemical,  and  Atomic  Workers  International  Union  (OCAW) 
indicate  an  elevated  frequency  of  cancers  of  the  stomach,  kidney, 
brain  and  CNS,  leukemia,  and  multiple  myeloma  among  petroleum 
refinery  and  petrochemical  workers  who  were  members  of  the  OCAW  for 
at  least  10  years.  PMR's  for  cancers  of  the  liver  and  biliary 
passages,  pancreas,  lung,  and  skin  were  elevated  among  workers  who 
were  members  for  less  than  10  years.  High  mortality  for  cancers  of 
the  stomach,  brain,  and  lung  were  especially  evident  among  specific 
plants.  Further  investigations  are  underway  to  identify  exposures 
that  may  contribute  to  these  excesses. 

7.  Proportionate  mortality  analyses  of  deaths  identified  in  a  cohort 

of  workers  employed  at  a  single  large  industrial  plant  were  performed 
to  examine  variations  in  estimates  of  fatal  disease  risks  between 
actively  employed,  retired,  and  workers  who  no  longer  worked  at  the 
plant.  For  most  disease  categories,  risk  estimates  were  similar  in 
the  decedent  groups.  Results  of  this  analysis  may  provide  a  base- 
line for  interpreting  results  of  proportionate  mortality  analyses 
of  1 i mi  ted  data. 

8.  An  acceptable,  easy-to-calculate  surrogate  for  the  variance  or- 
dinarily used  in  the  Mantel -Haenszel  chi-square  statistic  was 
developed  for  use  in  proportionate  mortality  analyses  of  occupa- 
tional groups.  Empirical  results  indicate  that  the  surrogate  is 
always  slightly  greater  than  the  Mantel -Haenszel ,  and  thus,  pro- 
duces a  more  conservative  chi-square  test. 

9.  A  proportionate  mortality  analysis  of  202  deaths  among  aircraft 
spray  painters  inhaling  zinc  chromate  paints  revealed  an  excess  of 
respiratory  cancer  consistent  with  findings  from  other  chromate- 
exposed  occupational  groups.  The  excess  for  respiratory  cancer 
showed  a  positive  gradient  with  duration  of  employment,  but  was 
limited  to  those  whose  interval  from  first  employment  to  death  was 
at  least  20  vears. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Studies  of  the  cancer  experience  of  working  populations  have  provided 
much  of  the  information  known  about  chemical  carcinogenesis  in  man. 
Occupational  groups  may  be  regarded  as  indicators  in  evaluating  possible 
hazards  to  the  general  population,  since  exposures  are  generally  heavier 
and  well  defined,  and  carcinogenic  response  is  usually  associated  with 
a  shorter  latency  period. 

Proposed  Course: 

An  increasing  number  of  industrial  populations  will  require  epidemi- 
ologic investigation  as  leads  are  developed  from  clinical  and  laboratory 
observations  and  new  studies  are  being  initiated  to  meet  this  need.  In 
addition,  findings  from  completed  studies  suggest  areas  and  method- 
ologies where  further  research  is  needed,  so  that  the  risk  of  cancer  or 
the  carcinogenic  agents  associated  with  the  workplace  can  be  identified 
more  accurately. 

Publications 


Blair,  A.,  Decoufle,  P.,  Grauman,  D.  Causes  of  death  among  laundry  and 
dry  cleaning  workers.  Am.  J.  Public  Health  69:  508-511,  1979. 

Blair,  A.,  Thomas,  T.L.  Leukemia  among  Nebraska  farmers:  A  death 
certificate  study.  Am.  J.  Epid.  (In  press). 

Blair,  A.,  Decoufle,  P.,  Grauman,  D.  Mortality  among  Florida  structural 
pest  control  workers:  Preliminary  results.  Proceedings  of  Conference 
on  Pesticides  and  Human  Health,  SOEH  (In  press). 

Decoufle,  P.  Cancer  risks  associated  with  employment  in  the  leather  and 
leather  products  industry.  Arch.  Environ.  Health  34:  33-37,  1979. 

Decoufle,  P.  Further  analysis  of  cancer  mortality  patterns  among 
workers  exposed  to  cutting  oil  mists.  J.  Natl .  Cancer  Inst.  61: 
1025-1030,  1978. 

Decoufle,  P.,  Thomas,  T.L.  A  methodological  investigation  of  fatal 
disease  risks  in  a  large  industrial  cohort.  J.  Occup.  Med.  21:  107-110, 
1979. 

Greene,  M.H.,  Hoover,  R.N.,  Eck,  R.L.,  Fraumeni,  J.F.  Cancer  mortality 
among  printing  plant  workers.  Environ.  Res.  (In  press). 

Greene,  M.H,,  Dalager,  N.A.,  Lomberg,  S.I.,  Argyropoulus,  C.E.,  Fraumeni,  J.F. 
Mycosis  fungoides:  Epidemiologic  observations.  Cancer  Treatment  Reports 
(In  press). 

Schneiderman,  M.A. ,  Decoufle,  P.,  Brown,  C.  Thresholds  for  environmental 
cancer:  biologic  and  statistical  considerations.  Ann.  N.Y.  Acad.  Sci . 
(In  press). 

277 


PROJECT  NUMBER  {to  NOT  use  this  space) 


HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


Z01-CP-04481-03-EEB 


PERIOD  COVERED 

October  1,  1978  through  September  30,  1979 


TITLE  OF  PROJECT  (30  characters  or  less] 

Studies  of  Radiation- Induced  Cancer 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS, 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 


PI: 

Co-PI: 

other: 


Charles  E.  Land 
John  D.  Boice^  Jr. 
William  J.  Blot 
Joseph  Scotto 
Betty  J.  Stone 
Gilbert  W.  Beebe 
Thomas  Mason 
Linda  Mendelsohn 
Gloria  Anderson 


AND    TITLES   OF    PRINCIPAL    INVESTIGATORS   AND 

Health  Statistician 
Epidemiologist 
Health  Statistician 
Demographer 
Mathematician 
Health  Statistician 
Health  Statistician 
Epidemiologist 
Epidemiologic  Research 
Assistant 


ALL  OTHER 

EEB 

NCI 

EEB 

NCI 

EEB 

NCI 

BB 

NCI 

EEB 

NCI 

CEB 

NCI 

EEB 

NCI 

EEB 

NCI 

EEB  NCI 


COOPERATING  UNITS  (if  any)                 Biometry  Branch,  FSS,  DCCP,  NCI 
Medical  Follow-  Agency              Clinical  Epidemiology  Branch,  FSS, DCCP, 
Radiation  Effects  Research  Foundation      NCI 
Hnward  llnivpr-^ity  School  of  Public  Health    Bureau  of  Radiological  Health 


lab/branch 

Fnvirnnmpntal  Epidemiology  Branch,  FSS, DCCP, NCI 


SECTION 

Office  of  the  Chief,  EEB 


INSTITUTE  AND  LOCATION 

NCI.  NTH.  Bethesda.  MD  20205 


TOTAL  MANYEARS: 

4.0 


PROFESSIONAL: 

3 


CHECK  APPROPRIATE  BOX(ES) 
3  (a)   HUMAN  SUBJECTS 

D  (al)  MINORS   X]  (a2)  INTERVIEWS 


a  (b)  HUiMAN  TISSUES 


□  (c)  NEITHER 


SUMMARY  OF  WORK  (200  words  op  less  -  underline  keywords] 

The  objective  of  this  project  is  to  examine  cancer  incidence  and  mortality 
among  populations  exposed  to  ionizing  and  non-ionizing  radiation,  especially 
at  lovj  dose  levels.  Groups  studied  include  Japanese  A-bomb  survivors, 
patients  exposed  to  diagnostic  and  therapeutic  radiation,  vi/orkers  with 
histories  of  occupational  exposures  to  radiation,  and  the  populations  of 
SEER  reporting  areas  with  different  levels  of  solar  UV  radiation.  The 
listed  project  members  all  have  individual  research  interests  in  radiation- 
induced  cancer.  In  addition,  project  members  have  served  on  committees 
and  task  forces  of  DHEW,  EPA,  DOE,  NIH,  and  NCI  formulating  government 
responses  to  current  problems  associated  with  health  effects  of  ionizing 
radiation. 
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Project  Description 

Objectives:  (1)  To  plan  and  conduct  studies  that  examine  and  quantify 
the  risk  of  cancer  in  populations  exposed  to  ionizing  and  non-ionizing 
radiation,  especially  at  low  dose  levels  (ionizing  radiation  includes  x 
and  gamma  rays,  alpha  and  beta  particles,  neutrons,  etc.,  and  non-ionizing 
radiation  includes  ultraviolet  light);  (2)  evaluate  the  influence  of 
physical  factors,  such  as  dose  distribution  or  fractionation,  and  inter- 
actions of  radiation  with  biological  modifers  of  response  (e.g.,  age)  and 
environmental  co-factors;  (3)  to  examine  and  formulate  models  of  radiation 
carcinogenesis  to  help  define  basic  mechanisms  of  cancer  induction;  (4)  to 
conduct  followup  studies  of  cancer  risk  in  medically  irradiated  groups, 
including  those  receiving  cytotoxic  drugs;  and  (5)  to  collaborate  with 
other  govenmental  agencies  involved  in  radiation  research. 

Methods  Employed: 

1.   Studies  of  Japanese  A-Bomb  survivors.  These  studies  utilize  the 
resources  of  the  Atomic  Bomb  Casualty  Commission  (ABCC)  and  its  successor 
organization,  the  Radiation  Effects  Research  Foundation  (RERF),  and  are 
based  on  the  Life-Span  Study  (LSS)  sample  of  82,332  A-bomb  survivors 
(20,502  received  between  1-9  rad)  and  26,542  non-exposed  controls  resident 
in  Hiroshima  and  Nagasaki  in  1950.  Several  of  these  studies  were  begun 
while  the  participating  project  members  were  employees  of  RERF,  and  others 
utilize  intermediate  results  of  these  studies  or  published  ABCC  reports. 
The  A-bomb  survivor  data  are  perhaps  the  best  available  in  which  to  estimate 
the  effects  of  radiation  exposure. 

a.  The  analysis  of  mortality  by  cause  of  death  during  1950-1974,  as 
given  on  death  certificates  and  amplified  by  autopsy  and  tumor  registry 
information  was  completed.  Overall  results  were  presented  at  the  XII 
International  Cancer  Congress  in  Buenos  Aires,  Argentina. 

b.  The  evidence  from  the  mortality  experience  was  analyzed  with 
respect  to  a  non-specific  aging  effect  of  ionizing  radiation.  Results 
were  presented  at  the  International  Atomic  Energy  Agency  (IAEA)  Symposium 
on  Late  Effects  of  Ionizing  Radiation,  in  Vienna,  and  have  been  published. 

c.  Analyses  of  female  breast  cancer  incidence  during  1950-1969 
resulted  in  direct  evidence  for  low-dose  risk  and  provided  information  on 
the  shape  of  the  dose-effect  curve.  Analyses  of  the  1950-1974  data  were 
presented  at  the  6th  International  Congress  on  Radiation  Research  in 
Tokyo. 

d.  An  analysis  was  made  of  temporal  distributions  of  radiogenic 
leukemia,  lung  cancer,  and  breast  cancer  among  A-bomb  survivors. 

e.  An  evaluation  has  been  made  of  the  LSS  series  evidence  regarding 
the  relative  biological  effects  of  neutron,  as  compared  to  gamma,  irradiation 
on  various  organs.  Results  were  presented  at  the  Health  Physics  Society 
annual  meeting  and  at  the  National  Council  on  Radiation  Protection  and 
Measurements  annual  meeting. 

f.  A  case-control  study  of  breast  cancer  among  members  of  the  Life- 
span Study  sample  of  Japanese  A-bomb  survivors  has  been  initiated  in 
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collaboration  with  the  Radiation  Effects  Research  Foundation  in  Hiroshima, 
Japan.  The  study  is  designed  to  investigate  possible  interactions  of 
radiation  and  various  host  factors  and  other  risk  factors  in  the  causation 
of  breast  cancer.  It  is  hoped  that  the  study  may  be  a  prototype  of 
future  collaborative  studies  with  the  RERF,  using  the  LSS  sample.  One 
such  study  now  being  planned  is  an  epidemiologic  study  of  lung  cancer 
incidence  among  A-bomb  survivors. 

g.  The  pathologic  features  of  radiogenic  breast  cancers  in  the  LSS 
sample  have  been  studied. 

h.  A  study  has  been  completed  describing  the  exposures  to  medical  x- 
rays  among  A-bomb  survivors,  and  comparing  exposure  levels  with  respect  to 
A-bomb  radiation  dose  and  between  A-bomb  survivors  and  the  general  population. 
This  information  may  influence  dose  response  estimation  for  radiogenic 
cancers. 

2.   Studies  of  patients  with  histories  of  medical  exposure  to  radiation. 

a.  Similar  analyses  with  respect  to  dose  have  been  performed  on 
breast  cancer  incidence  among  Japanese  A-bomb  survivors,  U.S.  TB  patients 
given  multiple  chest  fluoroscopies,  and  U.S.  women  given  radiation  therapy 
for  acute  postpartum  mastitis. 

b.  The  followup  of  women  exposed  to  multiple  fluoroscopic  chest 
examinations  in  conjunction  with  pneumothorax  treatment  of  tuberculosis  is 
continuing.  Summary  results  were  presented  at  the  XII  International 
Cancer  Congress  in  Argentina. 

c.  The  fluoroscopic  exposure  data  have  also  been  analyzed  to  see  if 
sensitivity  to  radiation  carcinogenesis  may  vary  with  host  factors,  and 
were  presented  at  the  IAEA  symposium  in  Vienna. 

d.  The  TB- fluoroscopic  studies  have  recently  been  expanded,  in 
collaboration  with  Harvard  University,  to  evaluate  breast  cancer  in  older 
women  and  lung  cancer  and  leukemia  in  both  men  and  women.  These  studies 
are  of  particular  public  health  importance  since  the  exposures  were  to 
low-doses,  repeated  every  few  weeks  for  many  years. 

e.  A  collaborative  effort  with  Dr.  George  Hutchison  of  the  Harvard 
University  School  of  Public  Health  evaluated  the  risk  of  leukemia  among 
patients  treated  with  large  doses  of  radiation  for  cervical  cancer. 

Thirty  thousand  women  treated  in  29  radiotherapy  centers  in  9  countries  were 
evaluated.  Results  of  the  ten  year  followup  were  presented  at  the  6th 
International  Congress  on  Radiation  Research  in  Tokyo.  A  feasibility 
project  to  extend  the  followup  from  10  to  20  years  has  begun. 

f.  A  study  of  1,700  children  irradiated  for  enlarged  tonsils,  and 
surgical  and  sibling  controls,  has  continued  in  collaboration  with  Children's 
Hospital  in  Boston. 

g.  Minor  statistical  assistance  has  been  given  the  Bureau  of 
Radiological  Health/FDA  in  evaluating  the  risk  of  malignancies  following 
therapeutic  doses  of  131-1  in  the  treatment  of  hyperthyroidism. 

h.   Also  continuing  is  the  follow-up  study  to  evaluate  risk  of 
thyroid  tumors  among  persons  exposed  in  childhood  to  tracer  doses  of  131- 
I  for  thyroid  uptake  tests  (in  collaboration  with  the  Bureau  of  Radiological 
Health/FDA). 

i.   The  End  Results  Program  and  a  survey  of  70  medical  centers 
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were  used  to  identify  patients  treated  for  ovarian  cancer.  In  addition  to 
evaluating  the  carcinogenicity  of  alkylating  chemotherapeutic  agents, 
radiation  treatment  was  also  evaluated  as  a  possible  cause  of  new  primary 
cancers. 

j.   Patients  irradiated  by  the  NCI  Pediatric  Oncology  Branch  for 
Ewing's  sarcoma  have  been  evaluated  for  excess  osteosarcoma. 

3.  Studies  of  patients  with  histories  of  occupational  exposure  to  ionizing 
radiation. 

a.  A  project  member  (C.  Land)  was  included  in  a  group  of  epidemiologists 
and  statisticians  requested  by  the  Department  of  Energy  to  evaluate  a 
published  proportional  mortality  study  of  cancer  and  radiation  dose  among 
workers  at  the  Hanford  Atomic  Energy  Works. 

b.  Sputum  cytology  data  on  uranium  miners,  controlling  for  radiation 
exposure  and  cigarette  smoking,  have  been  analyzed.  This  has  been  a 
collaborative  effort  with  Dr.  Victor  Archer  of  NIOSH  and  Dr.  Geno  Saccomanno 
of  Grand  Junction,  Colorado. 

4.  Population  studies  of  environmental  radiation  exposures. 

a.  Natural  background  radiation  data  (both  cosmic  and  terrestrial) 
have  been  obtained  for  all  urban  and  non-urban  regions  in  the  United 
States.  These  regions  were  made  compatible  with  county  mortality  data, 
and  correlations  between  natural  background  radiation  exposure  and  cancer 
mortality  are  being  made. 

b.  Project  members  have  reviewed  critically  a  number  of  correlation 
studies  purporting  to  find  excess  cancer  mortality  among  populations  in 
areas  exposed  to  fallout  from  A-bomb  testing  in  Nevada,  radioactive 
emissions  from  nuclear  power  plants,  and  plutonium  waste  from  the  Rocky 
Flats  Plutonium  works. 

c.  In  collaboration  with  the  Biometry  Branch,  a  study  was  initiated 
to  clarify  the  role  of  solar  UV  radiation  in  the  development  of  non- 
melanoma  skin  cancer,  by  means  of  a  demographic  survey  using  SEER  tumor 
registries  around  the  country,  and  a  case-control  study  to  clarify  the 
influence  of  various  host  and  environmental  cofactors. 

5.  Consultant  activities  and  service  on  expert  committees.  Project 
members  have  served  as  consultants  or  committee  members  for  the  National 
Council  on  Radiation  Protection  and  Measurements  (13),  the  Department  of 
Energy  (14),  the  Environmental  Protection  Agency,  the  National  Academy  of 
Sciences-National  Research  Council's  Advisory  Committee  on  the  Biological 
Effects  of  Ionizing  Radiation  (10),  the  DHEW  Interagency  Radiation  Task 
Force  (12),  the  NIH  Committee  on  Low-Level  Radiation,  the  NCI  Subcommittee 
on  studies  of  low-level  radiation,  an  FDA  Committee  on  design  contingency 
plans  for  epidemiologic  studies  of  exposed  US  populations  in  the  event  of 
significant  radioactivity  releases  at  the  3-Mile  Island  Power  Plant,  the 
American  Cancer  Society  Committee  on  Cancer  Prevention  and  Detection,  and 
the  Interfederal  Biological  and  Climatic  Effects  Research  Program  Task 
Force. 
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6.   Symposium  on  Radiation  Carcinogenesis.  Preliminary  arrangements 
for  a  symposium  on  Radiation  Carcinogenesis  have  continued.  The  purpose 
will  be  to  have  principal  investigators  who  have  conducted  major  human 
epidemiologic  studies  of  radiation  and  cancer  summarize  their  findings, 
present  current  work,  and  suggest  areas  for  future  research. 

Major  Findings: 

1.  New  cancers  have  been  added  to  the  list  of  those  caused  by  the 
ionizing  radiations  from  the  1945  A-bombs.  These  are  the  lymphomas  and 
cancers  of  the  esophagus,  stomach,  and  urinary  organs.  In  addition, 
suspicion  is  cast  on  other  cancers,  especially  cancers  of  other  digestive 
organs.  The  effect  of  age  at  exposure  is  strong,  but  varies  according 

to  site.  Solid  tumors,  as  a  group,  now  outweigh  leukemia  as  a  radiation 
effect  in  terms  of  absolute  risk.  In  general,  the  radiation  effect 
appears  stronger  in  Hiroshima,  suggesting  that  neutrons  are  more  effective 
carcinogens  than  gamma  rays  (1,3,18,19).  Cancer  is  clearly  the  major 
late  mortality  effect  of  A-bomb  radiation.  A  non-specific  aging  effect 
is  not  supported  by  the  data  (2). 

2.  The  dose  response  function  for  radiogenic  breast  cancer  among  A- 
bomb  survivors  appears  to  be  linear,  at  least  in  the  range  10-200  rads. 
It  may  curve  downward  above  200  rads,  but  the  data  are  equivocal. 
Although  radiobiological  therapy  suggest  a  dose-response  relationship 
that  curves  upward  at  low  doses,  the  available  data  at  low  doses  are  not 
strong  enojigh  to  support  such  a  model,  i.e.,  one  that  includes  both  a 
linear  and  a  quadratic  term.  The  prudent  approach  for  estimating  radiogenic 
risks  is  to  assume  a  linear  dose  response  at  low  doses  (15). 

3.  Comparisons  of  breast  cancer  risk  estimates  between  Japanese  A-bomb 
survivors  and  Western  women  with  histories  of  exposure  to  medical  irradiation 
give  remarkably  consistent  estimates  of  absolute  risk  for  women  exposed 

at  the  same  ages.  Unfortunately,  data  on  women  exposed  after  age  40  are 
strong  only  for  the  A-bomb  survivors,  whose  breast  cancer  response  may 
have  been  affected  by  radiation-induced  changes  in  ovarian  hormone 
levels  at  ages  near  natural  menopause.  In  fact,  a  decrease  in  risk  with 
increased  dose  was  observed  for  women  40-49  at  the  time  of  exposure.  If 
the  available  data  from  Western  women  are  pooled  to  estimate  risk,  the 
linear  model  estimates  are  10.4  +3.8  excess  cases/10^  women  per  rad  per 
year  or  a  1%   increase  in  relative  risk  per  rad,  for  women  exposed  between 
the  ages  of  10  and  19,  and  6.6  +  1.9  excess  cases/lO^WY-rad,  or  0.2% 
increase  in  natural  risk,  for  women  exposed  after  age  20.  The  estimated 
risks,  assuming  a  model  in  which  high  doses  kill  or  sterilize  cells 
rather  than  transform  them,  are  22.4/106WY-rad  or  2.7%  for  ages  10-19 
at  exposure  and  S.y/lO^WY-rad  or  0.57%  for  ages  20+  at  exposure  (6). 

4.  Further  analysis  of  the  studies  of  TB  patients  who  had  multiple 
fluoroscopic  examinations  of  the  chest,  mastitis  patients  given  radiotherapy, 
and  A-bomb  survivors,  suggest  that  the  risk  for  radiogenic  breast  cancer 

is  greatest  for  persons  exposed  as  adolescents,  although  exposure  at  all 
ages  carries  some  risk.  The  dose-response  relationship  was  consistent 
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with  linearity  in  all  studies.  Direct  evidence  of  radiation  risk  at  doses 
under  SOradsis  apparent  among  A-bomb  survivors.  Fractionation  does  not 
appear  to  diminish  risk,  nor  does  time  since  exposure  (even  after  45  years 
of  observation).  The  interval  between  exposure  and  clinical  appearance  of 
radiogenic  breast  cancer  may  be  mediated  by  hormonal  or  other  age-related 
factors  but  is  unrelated  to  dose.  It  is  as  yet  impossible  to  determine 
whether  an  absolute,  or  relative  risk  model  more  correctly  describes  the 
relationship  between  spontaneous  and  radiation-induced  breast  cancer  (6). 

5.  The  analysis  of  the  patients  who  received  multiple  fluoroscopies 
reaffirms  that  repeated,  relatively  low  radiation  doses  pose  some  future 
risk  of  breast  cancer,  that  the  risk  may  be  cumulative,  and  that  multiple 
radiation  doses  may  convey  the  same  breast  cancer  risk  as  a  single  exposure 
of  the  same  total  dose.  A  recent  analysis  on  the  interaction  of  radiation 
with  breast  cancer  risk  factors  has  suggested  that  proliferating  breast 
tissue  is  particularly  sensitive  to  the  carcinogenic  effects  of  ionizing 
radiation  and  that  menarche  and  pregnancy  are  times  of  particular  vulnerability 
(4,7,8). 

6.  While  leukemia  has  exhibited  a  dose-dependent  "wave"  of  increased 
incidence,  depending  upon  age  at  exposure  as  well  as  dose,  breast  and  lung 
cancer  show  no  such  pattern.  It  is  suggested  that  the  mechanisms  of 
carcinogenesis  are  fundamentally  different,  that  the  two  solid  tumors 
require  age-related  events,  in  addition  to  radiation,  before  they  can 
occur  clinically  (17). 

7.  For  radiation-induced  leukemia,  RBE  of  neutrons  appears  to  increase 
with  decreasing  dose,  RBE  =  45/neutron  dose  in  rads.  Some  other  cancers, 
notably  stomach  cancer,  appear  to  conform  to  this  general  pattern,  although 
the  precise  relationship  may  not  be  the  same.  Breast  cancer  may  be  unusual 
in  that  the  most  likely  RBE  value  is  1  (1,3,19). 

8.  The  excess  cancer  mortality  and  related  findings  in  the  Hanford 
Plutonium  workers  by  Mancuso,  Stewart,  and  Kneale  (Health  Physics  33:369- 
384,  1977)  are  flawed  by  failure  to  adjust  for  possible  confounding 
factors  such  as  age  at  death  and  date  of  death,  and  by  ad  hoc  analytic 
procedures  that  could  not  be  justified;  however,  excess  mortality  from 
pancreatic  cancer  and  multiple  myeloma  was  also  found  by  the  reanalysis 
undertaken  at  the  request  of  DOE  (14). 

9.  Follow-up  surveys  of  patients  with  ovarian  cancer  revealed  excesses 
of  second  primary  cancers  of  the  colon  and  bladder  and  lymphoma  that  were 
possibly  radiation  related.  Among  6,596  patients  receiving  radiation 
therapy,  33  colon  cancer  deaths  occurred  (17.0  expected),  9  bladder  cancer 
deaths  (3.2  expected)  and  6  lymphomas  (2.2  expected).  Among  6,713  patients 
who  did  not  receive  radiation  therapy,  30  colon  cancer  deaths  occurred 
(23.3  expected),  and  2  bladder  cancer  deaths  (4.7  expected),  and  5  lymphomas 
(3.7  expected)  (21). 

10.  A  study  of  135  patients  irradiated  for  Ewing's  Sarcoma  showed  a 
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small  excess  of  osteosarcoma,  attributed  to  the  high  dose  radiotherapy 

(11). 

11.  Among  28,479  women  treated  with  intracavitary  radium  or  external 
radiation  or  both,  and  followed  clinically  with  blood  studies,  12  cases  of 
leukemia  were  observed  against  15.5  expected.  The  absence  of  an  observed 
excess  suggests  (1)  that  high  doses  to  small  volumes  of  bone  marrow  may 
cause  substantial  cell-killing  and  minimal  cell  transformation;  (2)  that 
patients  may  not  have  been  followed  long  enough  to  observe  an  effect, 
since  A-bomb  studies  indicate  a  longer  appearance  time  for  older  persons; 
and  (3)  that  women  may  be  less  sensitive  than  men  to  radiogenic  leukemia 
induction.  A  statistically  significant  deficit  of  chronic  lymphocytic 
leukemia  was  observed,  suggesting  that  radiation  may  actually  protect 
against  the  development  of  this  disease.  A  significant  decrease  in  the 
absolute  risk  of  leukemia  with  increasing  age  was  also  observed  (9). 

12.  Analyses  in  terms  of  statistical  power,  and  probabilities  of  excessively 
high  risk  estimates  show  that  epidemiologic  studies  of  large  populations 
exposed  to  '^ery   low  levels  of  radiation  are  not  only  likely  to  be  unproductive, 
but  they  also  involve  significant  risks  of  yielding  highly  misleading 
results.  At  the  same  time,  uncertainties  about  dose-response  curves, 
especially  at  low  dose  levels,  and  about  the  relative  effects  of  high-LET 

and  low-LET  radiations  impede  efforts  to  estimate  low-dose  risk  from  data 
obtained  on  populations  exposed  to  higher  doses.  Only  breast  cancer  and 
leukemia  (and  possibly  thyroid  disease)  which  have  been  intensively  studied 
at  the  level  of  incidence,  are  amenable  to  any  but  the  simplest  dose- 
response  analyses  at  the  present  time. 

13.  A  recent  analysis  of  data  from  a  1959-1960  Tri-state  leukemia  survey, 
purporting  to  show  "very  large"  risks  of  leukemia  and  heart  disease  from 
diagnostic  radiation  among  adult  males,  was  examined  critically  by  project 
members.  The  analysis  was  shown  to  contain  flaws  in  conception,  analysis, 
and  interpretation,  which  were  considered  so  grievous  as  to  completely 
invalidate  it  (5). 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
Information  about  the  carcinogenic  effects  of  radiation  is  required  in 
order  to  minimize  risk  while  taking  advantage  of  benefits  in  medical, 
economic,  and  recreational  activities.  Epidemiologic  data  relating 
cancer  incidence  and  mortality  to  radiation  exposure,  especially  with  good 
information  on  dose  and  timing  of  exposure,  can  influence  theories  of 
carcinogenesis  and  motivate  useful  experimental  research. 

Proposed  Course:  Although  radiation  is  generally  assumed  to  cause  cancers 
of  practically  all  sites,  the  causal  relation  is  firmly  established  for  a 
fairly  limited  number.  Studies  of  large  groups  of  patients  exposed  to  medical 
radiation,  like  the  cervical  cancer  patients  now  being  followed  by  the  Branch, 
offer  some  promise  of  establishing  new  radiogenic  cancers,  strengthening 
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the  evidence  for  others,  and  quantifying  risk  with  additional  precision. 
Once  a  cancer  has  been  identified  as  a  radiation  effect,  interest  focuses 
on  the  way  in  which  risk  depends  on  dose,  fractionization  and  protraction 
of  exposure,  type  of  radiation,  the  influence  of  host  factors  such  as  age 
at  exposure, and  interactions  with  other  risk  factors.  Exposure  to  ionizing 
radiation  is  a  necessary  consequence  of  many  activities  associated  with 
medical  treatment  and  diagnosis,  energy  production,  and  mining  and  manu- 
facturing; therefore,  it  is  not  enough  to  know  that  radiation  can  cause 
cancer  of  certain  sites.  It^is  necessary  to  describe  quantitatively  the 
relationship  between  radiation  and  cancer  risk  so  that  risks  can  be 
weighed  against  the  benefits  associated  with  radiation  exposure.  Ongoing 
studies  of  A-bomb  survivors,  fluoroscopy  patients,  patients  irradiated  for 
enlarged  tonsils,  for  breast  disease,  or  for  treatment  of  cervical  and 
ovarian  cancer,  and  of  occupationally  exposed  groups,  as  described  above, 
may  provide  information  which  will  refine  risk  estimates. 

Although  the  mechanisms  of  radiogenic  cancer  are  not  well  understood, 
there  is  reason  to  believe  that  they  are  simpler  (or  purer)  than  those 
corresponding  to  chemical  carcinogenesis,  and  that  epidemiologic  investiga- 
tions of  irradiated  populations,  combined  with  a  knowledge  of  experimental 
radiation  carcinogenesis  and  radiobiological  theory,  is  a  promising  path 
to  eventually  understanding  carcinogenesis  in  general.  The  studies 
described  above  of  latent  period,  dose  response,  and  interactions  with 
host  factors  and  other  risk  factors  therefore  have  basic  implications  for 
theories  of  carcinogenesis.  It  is  hoped  that  the  planned  symposium  on 
radiation  carcinogenesis  may  contribute  insights  into  fundamental  mechanisms 
of  carcinogenesis. 

A  major  expansion  of  Radiation  Studies  is  planned  for  next  year.  Three 
professional  (1  Ph.D.  and  2  Masters  level)  epidemiologists  are  expected  to 
be  hired.  The  International  Radiation  Study  of  Cervical  Cancer  Patients 
will  be  expanded,  and  the  Boston  Children's  tonsil  irradiation  study  and 
the  TB-fluoroscopy  studies  continued.  The  feasibility  of  conducting  the 
following  studies  will  be  evaluated:  1)  a  population-based  case-control 
study  of  leukemia  following  diagnostic  radiation;  2)  leukemia  following 
thyroid  cancer  treatment  with  radioactive  iodine;  3)  breast  cancer  following 
irradiation  for  acute  postpartum  mastitis;  4)  leukemia  and  other  cancer 
following  irradiation  for  benign  menstrual  condition;  5)  thyroid  and 
breast  cancer  after  thymic  irradiation;  6)  chromosome  aberrations  following 
multiple  chest  fluoroscopies;  7)  cancer  following  hyperthyroid  treatment 
with  radioactive  iodine;  8)  Hodgkin's  disease  patients  who  received  x-ray 
treatment  and;  9)  adolescents  who  received  x-ray  therapy  for  acne. 
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Project  Description 

Objectives: 

To  develop,  adapt,  expand,  and  evaluate  methodological  procedures  useful  in 
epidemiologic  studies  of  cancer. 

Methods  Employed: 

Basic  research  is  undertaken  on  statistical  techniques  which  are  useful  in  a 
variety  of  epidemiologic  settings.  Computational  algorithms  are  developed  as 
necessary,  and  the  methods  are  applied  to  epidemiologic  data  generated  and 
collected  by  investigators  in  the  Environmental  Epidemiology  Branch  and 
elsewhere. 


Major  Findings: 

Research  continued  on  the  statistical  analysis  of  epidemiologic  data.  One 
text  was  prepared  describing  biostatistical  methods  for  case-control  studies 
with  particular  reference  to  cancer  epidemiology;  another  featured  a  library 
of  programs  for  epidemiologic  analyses  using  programmable  calculators. 
Staff  also  coordinated  the  publication  of  an  issue  of  the  journal  Environ- 
mental  Health  Perspectives  composed  of  a  series  of  papers  on  biostatistical 
methods  in  cancer  research  in  the  U.S.  and  Japan. 

Evaluations  of  the  logistic  model  in  analyses  of  case-control  data  were 
conducted.  A  comparison  of  relative  risk  estimates  from  retrospective  vs. 
prospective  logistic  modeling  of  case-control  data  led  to  the  development  of 
criteria  for  the  equivalence  of  the  two  methods  of  analysis.  The  binary- 
response  logistic  model  was  extended  for  polychotomous  exposure  variables, 
and  techniques  outlined  for  estimation  and  subset  selection  of  logistic 
parameters.  Results  of  a  simulation  study  suggested  that  several  proposed 
approximations  to  the  exact  conditional  likelihood  for  matched-pair  data  can 
lead  to  poor  relative  risk  estimates.  Another  study  showed  that  the  use  of 
Miettinen's  confounder  score  can  exaggerate  significance  levels.  Graphical 
aides  describing  the  relative  efficiency  gains  possible  in  the  estimation  of 
relative  risks  by  selecting  the  sample  size  of  the  control  group  two  to  five 
times  larger  than  the  case  group  were  prepared.  The  succinct  differences 
between  the  statistical  concept  of  interaction  and  the  epidemiologic  concept 
of  synergy  were  noted,  helping  to  resolve  the  mounting  controversy  regarding 
the  interpretion  of  these  terms. 

Several  studies  were  conducted  on  the  statistical  analysis  of  cohort  data.  A 
report  was  prepared  presenting  a  simplified  computational  procedure  for 
analysis  by  the  Cox  proportional  hazards  (failure  time)  model.  A  proportion- 
ate mortality  comparison  of  fatal  disease  risks  among  a  large  industrial 
cohort  indicated  that,  for  most  diseases,  risk  estimates  were  unaffected  by 
employment  status  at  time  of  death  (actively  employed,  retired,  or  terminated] 
Reports  were  prepared  proposing  a  simple  variance  approximation  for  the 
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Mantel-Haenszel  chi-square  statistic  and  a  conversion  factor  for  obtaining 
standardized  mortality  ratios  (SMRs)  from  proportionate  mortality  studies. 

Reviews  of  statistical  methods  applied  to  the  study  of  radiation-induced 
cancer  led  to  the  critical  reevaluation  of  two  previously-published  studies 
purporting  excess  cancer  risks  at  very  low  dose  levels.  A  comparison  of 
statistical  models  of  breast  cancer  incidence  among  atomic  bomb  survivors 
suggested  that  linear  extrapolation  does  not  greatly  misrepresent  breast 
cancer  risk  at  low  doses.  Stochastic  models  were  adopted  for  the  evaluation 
of  sputum  cytology  screening  programs  among  uranium  miners. 

The  Branch  computer  program  library  was  augmented  by  the  addition  of  several 
programs  from  other  installations.  A  report  was  prepared  describing  a 
simple  subroutine  which,  when  added  to  a  widely  available  cross-tabulation 
program,  provides  relative  risk  estimates  and  automatically  creates  an 
input  file  for  any  of  several  logistic  analysis  programs.  A  two-day  workshop 
was  held  to  familiarize  NIH  staff  with  the  computer  programs  that  are 
available  for  logistic  analysis  of  epidemiologic  data. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Research  in  statistical  methodology  will  enable  the  adequate  analyses  of 
the  epidemiologic  studies  carried  on  by  members  of  the  Branch  as  well  as 
epidemiologists  in  other  institutions. 

Proposed  Course: 

Methods  development  and  adaptation  will  continue,  with  particular  emphasis 
on  techniques  applicable  to  the  Branch's  analytical  epidemiologic  studies 
program. 

Publications 

Breslow,  N.E.  and  Day,  N.E.:  Statistical  Analysis  of  Case-Control  Studies 
in  Cancer  Epidemiology.  lARC  Scientific  Publication,  in  press. 

Rothman,  K.J.,  Boice,  J.D.,  Jr.:  Epidemiologic  Analysis  with  A  Programmable 
Calculator,  DHEW  Publ .  (NIH)  79-1649,  U.S.  Govt.  Print.  Off.,  Washington, 
D.C. ,  in  press. 

Blot,  W.J.  and  Schneiderman,  M.A.:  Biostatistics  in  the  U.S.  and  Japan. 
Environ.  Health  Perspect. ,  in  press. 

Blot,  W.J.,  Fraumeni,  J.F.,  Jr.,  Mason,  T.J.,  Hoover,  R. :  Developing  clues 
to  environmental  cancer:  A  stepwise  approach  using  cancer  mortality  data. 
Environ.  Health  Perspect.,  in  press. 

Cantor,  K.P.:  Issues  in  inference  from  correlational  studies.  In  The 
Public  Health  Conference  on  Records  and  Statistics,  DHEW  (NCHS)  Publ.,  in 
press.  ~  ~~ 
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Blot,  W.J.:  Clues  to  the  environmental  determinants  of  cancer  from  its 
geographic  patterns.  In  Breslow,  N.E.  and  Whittemore,  A.S.  (eds.):  Energy 
and  Health.  Philadelphia,  SIAM,  1979,  pp.  151-167. 

Breslow,  N.E.  ,  Day,  N.E.,  Prentice,  R.,  Halvorsen,  K.T.,  Sabai ,  S.:  Estima- 
tion of  multiple  relative  risk  functions  in  matched  case-control  studies. 
Am.  J.  Epidemiol.  108:299-308,  1978. 

Smith,  P.G.,  Pike,  M.C.,  Hill,  A. P.,  Breslow,  N.E.,  Day,  N.E.:  Multivariate 
conditional  logistic  analysis  of  stratum-matched  case-control  studies. 
Applied  Statistics,  in  press. 

Day,  N.E.  and  Byar,  D.P:  Testing  hypotheses  in  case-control  studies  - 
equivalence  of  Mantel -Haenszel  statistics  and  logit  score  tests.  Biometrics, 
in  press. 

Pike,  M.C. ,  Anderson,  J.,  Day,  N.E.:  Some  insights  into  Miettinen's  multi- 
variate confounder  score  approach  to  case-control  study  analysis,  Epidemiol . 
and  Comm.  Health  33:104-106,  1979. 

Blot,  W.J.  and  Day,  N.E.:  Synergism  and  interaction:  Are  they  equivalent? 
Am.  J.  Epidemiol . ,  in  press. 

Decoufle,  P.,  Thomas,  T.L.:  A  methodological  investigation  of  fatal  disease 
risks  in  a  large  industrial  cohort.  J.  Occup.  Med.  21:107-110,  1979. 

Boice,  J.D.,  Jr.  and  Land,  C.E.:  Adult  leukemia  following  diagnostic  x-rays? 
(Review  of  report  by  Bross,  Ball,  and  Falen  on  a  tri-state  leukemia  survey.) 
Am.  J.  Public  Health  69:137-145,  1979. 

Hutchison,  G.B.  ,  Jablon,  S.,  Land,  C.E.,  MacMahon,  B.:  Review  of  report  by 
Mancuso,  Stewart,  and  Kneale  of  radiation  exposure  of  Hanford  workers. 
Health  Phys. ,  in  press. 

Land,  C.E.  and  Norman,  S.E.:  Latent  period  of  radiogenic  cancers  occurring 
among  Japanese  A-bomb  survivors.  In  Late  Biological  Effects  of  Ionizing 
Radiation,  Vienna,  International  Atomic  Energy  Agency,  1978,  Vol.  I,  pp.  29- 
47. 

Land,  C.E.,  McGregor,  D.H. :  Breast  cancer  incidence  among  atomic  bomb 
survivors:  Implications  for  radiobiologic  risk  at  low  doses.  J.  Natl.  Cancer 
Inst.  62:  17-21,  1979. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  purpose  of  this  project  is  to  utilize  the  case-control  interview 
methodology  to  do  in-depth  evaluations  of  specific  cancer  sites.  By  the  nature 
of  this  method,  the  exposures  evaluated  include  many  of  the  exposure 
categories  under  which  other  Branch  studies  are  listed;  however,  either  because 
there  are  numerous  etiologic  hypotheses  to  be  tested,  or  because  a  tumor 
deserves  an  in-depth  evaluation  in  an  attempt  to  qeneratehypotheses ,  these 
types  of  studies  cover  a  number  of  different  exposure  categories,  and  are 
therefore  considered  as  a  separate  program  area. 
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Project  Description 

Objectives :  (1)  To  identify  tumor  sites  for  which  there  are  a  number  of 
unusual  demographic  associations  indicating  the  necessity  to  evaluate  a 
broad  range  of  potential  exposures.  (2)  To  identify  populations  in  which 
these  in-depth  case-control  evaluations  can  be  most  efficiently  carried 
out.  (3)  To  design,  conduct,  and  analyze  these  intensive  case-control 
evaluations. 

Studies  and  Methods  Employed:  During  this  year  the  project  has  included  13 
studies  using  the  case-control  method:  3  of  breast  cancer,  4  of  bladder 
cancer,  1  of  non-Hodgkin's  lymphoma,  1  of  testicular  cancer,  1  of  ovarian 
cancer,  1  of  melanoma  of  the  skin,  1  of  intraocular  melanoma,  and  1  of 
multiple  myeloma. 

(1)  Breast  cancer  patients  (405)  identified  by  the  Breast  Cancer  Detection 
and  Demonstration  Project  (BCDDP)  during  the  first  two  years  of  operation, 
and  screenees  with  normal  results  from  screening  (1156)  completed  a  mail 
questionnaire  that  collected  information  about  family,  medical,  and  repro- 
ductive histories  and  use  of  drugs  and  hormones. 

(2)  Breast  cancer  patients  (1554)  identified  by  the  BCDDP,  women  with 
benign  breast  disease  (1574),  and  normal  screenees  (1391)  were  interviewed 
in  their  homes  to  collect  information  about  risk  factors  for  breast  cancer 
(see  (1)  above)  and  use  of  oral  contraceptives,  other  exogenous  estrogens, 
antihypertensive  agents,  thyroid  medications,  and  major  tranquilizers. 
Histological  and  clinical  data  were  collected  from  BCDDP  records. 

(3)  Breast  cancer  patients  (1000-2000)  identified  by  the  BCDDP  and  equal 
numbers  of  women  with  benign  breast  disease  and  women  with  no  breast 
disease  will  be  interviewed  at  home  to  collect  information  about  a  range 
of  factors  (see  (1)  and  (2)  above)  and  diet.  Histological  and  clinical 
data  will  be  collected  from  BCDDP  records. 

(4)  All  bladder  cancer  patients  (4000)  who  were  diagnosed  in  1978  in  five 
states  and  five  metropolitan  areas  were  identified,  and  controls  (7000) 
were  drawn  from  the  general  population  of  the  10  geographic  areas.  Subjects 
were  interviewed  in  their  homes  to  collect  data  about  saccharin  use,  smoking 
habits,  occupational  history,  sources  of  drinking  water,  hair  dye  use, 
coffee-drinking,  and  medical  history.  Histological  data  were  collected 
from  pathology  reports. 

(5)  All  bladder  cancer  patients  (150)  who  are  diagnosed  in  1979  in  greater 
Atlanta,  and  controls  (150)  from  the  general  population,  are  now  being 
identified  and  interviewed,  following  the  protocol  described  in  (4).  The 
additional  cases  and  controls  will  permit  assessment  of  exposures  stemming 
from  work  with  textiles  and  dyes. 

(6)  Bladder  cancer  patients  (100)  who  are  diagnosed  in  1979  in  greater  New 
Orleans,  and  controls  (150)  from  the  general  population,  are  now  being 
identified  and  interviewed,  as  described  above.  Urine  samples  will  also 

be  assayed. 
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The  additional  data  will  permit  assessment  of  the  exposures  related  to 
use  of  drinking  water  from  the  Mississippi  River. 

(7)  Bladder  cancer  patients  younger  than  21  at  diagnosis  (20)  and  their 
siblings  (40)  and  equal  numbers  of  patients  diagnosed  with  other  cancers 
in  childhood  will  be  interviewed,  as  will  their  mothers.  Data  will  be 
collected  about  prenatal  and  early  childhood  exposures  to  drugs,  chemicals, 
and  foods  including  saccharin. 

(8)  Non-Hodgkin's  lymphoma  patients  treated  at  the  NIH  Clinical  Center 
during  3  years  (125)  and  their  siblings  (300)  were  interviewed  in  the 
hospital  or  by  telephone  to  collect  information  about  occupational, 
residential,  and  medical  histories  and  exposures  to  drugs  and  radiation. 

(9)  Testicular  cancer  patients  treated  at  NIH  Clinical  Center,  Walter 
Reed  Army  Hospital,  and  Bethesda  Naval  Medical  Center  (250),  and  controls 
treated  in  those  hospitals  for  other  cancers  (250),  are  now  being  interviewed 
in  the  hospital  or  by  telephone  to  collect  information  about  their 
occupational  and  environmental  exposures,  medical  history  with  emphasis 

on  genital  tract  abnormalities,  family  history,  and  lifestyle.  Mothers 
of  subjects  will  be  interviewed  and  medical  records  abstracted  to  obtain 
data  on  subjects'  prenatal  and  early  childhood  exposures  to  drugs, 
hormones,  and  radiation. 

(10)  Ovarian  cancer  patients  diagnosed  in  25  Washington,  D.C,  area 
hospitals  (350),  and  women  hospitalized  for  other  conditions  (350),  are 
now  being  interviewed  in  their  homes  to  collect  information  about 
medical,  family,  reproductive  and  menstrual  histories,  use  of  exogenous 
estrogens,  contraception,  occupation,  and  smoking.  Microscopic  slides 
are  being  reviewed  and  questionnaires  are  being  mailed  to  subjects' 
physicians  to  collect  additional  data. 

(11)  Patients  with  melanoma  of  the  skin  (700)  have  completed  self- 
administered  questionnaires  that  collected  data  about  family  history, 
phenotype,  sensitivity  to  sunlight, and  occupation.  Patients  with  different 
histologic  subtypes  will  be  compared. 

(12)  Intraocular  melanoma  patients  (400)  diagnosed  at  Wills  Eye  Institute 
and  patients  with  other  intraocular  problems  (300),  will  be  interviewed. 
Their  medical  records  are  now  being  abstracted.  Information  will  be 
collected  about  occupational  exposures  to  sunlight  and  chemicals,  and 
sensitivity  to  sunlight. 

(13)  Multiple  myeloma  patients  (180)  newly  diagnosed  by  the  Acute 
Leukemia  Group  B  and  their  siblings  will  be  mailed  questionnaires  that 
collect  data  about  occupation,  therapeutic  drugs,  medical  history, 
chronic  antigenic  exposures. 
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Major  Findings:  The  findings  of  the  first  breast  cancer  study  have  been 
published  and  are  presented  below. 

The  results  of  the  second  breast  cancer  study  are  being  analyzed  and  will 
soon  be  submitted  for  publication.  The  remaining  studies  are  in  the  phases 
of  design,  data  collection,  or  analysis. 

To  examine  whether  the  usual  risk  factors  for  breast  cancer  apply  to 
individuals  participating  in  screening  programs,  mailed  questionnaire  data 
were  obtained  from  405  breas~t  cancer  cases  identified  during  the  first  two 
years  of  operation  of  the  Breast  Cancer  Detection  Demonstration  Project 
(BCDDP)  and  from  a  sample  of  1156  normal  screenees  (response  rate  =  88%). 
Nearly  all  of  the  recognized  risk  factors  were  seen  in  this  population. 
The  relative  risk  (RR)  of  breast  cancer  was  3.5  among  women  whose  mother 
was  also  affected  (p=0.01).  In  addition,  risk  was  elevated  for  women 
reporting  early  menarche,  late  menopause,  nulliparity,  late  age  at  first 
birth,  and  increased  weight.  Risk  was  not  increased  in  women  with  a  prior 
breast  biopsy  (RR=0.8),  but  was  excessive  for  those  with  more  than  one 
biopsy  (RR=2.0).  No  association  with  thyroid  medications  or  menopausal 
estrogens  was  found.  Among  menopausal  women,  non-statistical ly  significant 
elevations  in  risk  were  noted  for  long-term  users  (>5  years)  of  oral 
contraceptives  (R=1.5  for  women  with  a  natural  menopause  and,  RR=2.2  for 
those  with  a  surgical  menopause).  Among  the  natural -menopause  women,  the 
excess  risk  was  restricted  to  those  using  the  pill  in  the  presence  of 
breast  cancer  risk  factors,  i.e.,  a  history  of  previous  breast  biopsy, 
family  history  of  breast  cancer,  and  late  age  at  first  birth.  Although 
based  on  small  numbers,  the  results  indicate  the  need  for  further  study  of 
women  with  extended  periods  of  pill  use,  particularly  when  accompanied 
by  other  known  risk  factors. 

Proposed  Course:  (1)  The  studies  of  multiple  myeloma,  intraocular  melanoma, 
bladder  cancer  in  children  and  the  third  study  of  breast  cancer  will 
complete  the  phase  of  study  design  and  questionnaire  development  and 
progress  to  the  phase  of  data  collection  during  the  next  year. 

(2)  The  studies  of  testicular  cancer,  ovarian  cancer,  and  bladder  cancer 
in  New  Orleans  and  Atlanta  will  continue  data  collection  throuahout  the 
next  year. 

(3)  The  second  breast  cancer  study,  the  first  bladder  cancer  study,  and 
the  non-Hodgkin's  lymphoma  study  have  completed  data  collection  and  will 
be  analyzed  during  the  next  year. 

(4)  Continuous  evaluations  will  be  made  of  numerous  tumor  sites  in 
order  to  identify  those  tumors  for  which  intensive  case-control  studies 
would  be  the  most  appropriate  next  step  in  evaluating  potential  etiologic 
hypotheses.  Avenues  for  appropriately  achieving  these  case-control 
evaluations  will  be  explored. 
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Publications 


Brinton,  L.A.,  Williams,  R.R.,  Hoover,  R.N.,  Stegens,  M.L.,  Feinleib,  M. , 
Fraumeni ,  J. P.,  Jr.:  Breast  cancer  risk  factors  among  screening  program 
participants.  J  Natl  Cancer  Inst,  62:37-43,  1979. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  objectives  of  this  project  are  to  identify  and  describe  the  environ- 
mental determinants  of  cancer  in  areas  of  the  U.S.  at  high  risk  of  cancer  througlji 
the  use  of  analytic  epidemiologic  techniques.  Toward  this  end  a  series  of 
case-control  studies  have  been  initiated  to  test  a  number  of  hypotheses  regarding 
the  origins  of  cancer.  Presently  ongoing  are  interview  studies  of  lung  cancer 
in  northeast  Florida;  mesothelioma  in  Tidewater  Virginia;  esophageal  cancer  in 
Washington,  D.C.;  nasal  and  oral  cancer  in  parts  of  the  South;  renal  cancer  in 
Minnesota;  lung,  pancreas,  and  stomach  cancers  in  southern  Louisiana;  and  lung 
cancer  in  eastern  Pennsylvania.  All  areas  are  at  high  risk  for  these  tumors. 
Interviewing  was  completed  during  the  year  for  studies  of  colon  cancer  in  rural 
Nebraska  and  lung  cancer  in  coastal  Virginia,  and  data  analysis  is  in  progress. 
A  random  telephone  survey  of  smoking  habits  in  Georgia  showed  no  coastal  excess, 
highlighting  the  importance  of  industrial  factors  (particularly  shipbuilding) 
in  the  clustering  of  lung  cancer  along  the  coast,  identified  by  a  case-control 
study  of  this  tumor  completed  during  the  year. 
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Project  Description 

Objectives: 

To  identify  and  describe  the  environmental  determinants  of  cancer  in  areas 
of  the  United  States  where  cancer  rates  are  high. 

Methods  Employed: 

Field  studies  are  conducted  in  areas  of  the  country  where  cancer  rates  are 
high  and  etiologic  hypotheses  can  be  tested.  The  studies  are  generally 
case-control  (retrospective)  investigations  whereby  cancer  patients  and 
controls,  or  their  next-of-kin  in  the  event  they  had  died,  are  interviewed 
regarding  lifetime  histories  of  residence,  occupation,  tobacco  consumption, 
diet,  and  medical  or  other  factors.  Comparison  of  responses  between  the 
cases  and  controls  are  then  made  by  analytical  epidemiological  techniques  to 
identify,  estimate  and  evaluate  cancer  risk  factors.  When  a  particular 
suspect  environmental  or  occupational  exposure  among  a  well-defined  population 
group  is  recognized,  cohort  (prospective)  investigations  may  be  initiated  to 
determine  the  group's  cancer  experience.  Often  both  the  case-control 
interview  and  the  cohort  studies  are  preceded  by  reviews  of  appropriate 
death  certificates  and  medical  records  for  cancer  cases  and  controls  for 
comparisons  of  available  information. 

Major  Findings: 

A  series  of  case-control  investigations  are  ongoing  in  areas  of  the  U.S. 
where  mortality  rates  for  particular  tumors  are  high.  A  major  effort  is 
under  way  to  evaluate  risk  factors  for  lung  cancer,  the  leading  cause  of 
cancer  death  among  men  in  the  United  States.  An  investigation  completed 
last  year  in  coastal  Georgia  found  a  significantly  increased  risk  associated 
with  employment  in  area  shipyards  during  World  War  II.  The  excess  risk,  on 
the  order  of  60%,  was  not  accounted  for  by  other  occupational  exposure  or  by 
cigarette  smoking,  and  was  seen  among  both  white  and  black  men  in  Brunswick 
and  in  Savannah,  where  large  shipyards  were  in  operation  during  the  war. 
This  year  a  telephone  survey  among  randomly-selected  residents  throughout 
Georgia  was  conducted  to  see  if  the  prevalence  and/or  intensity  of  cigarette 
smoking  was  increased  among  coastal  residents.  Preliminary  results  indicate 
this  not  to  be  the  case,  increasing  the  relative  importance  of  industrial 
and  environmental  influences.  Case-control  interview  studies  of  respiratory 
cancer  are  now  in  progress  in  Jacksonville,  Florida  and  in  Tidewater  Virginia 
to  further  uncover  reasons  for  the  high  rates  of  lung  and  laryngeal  cancers 
in  coastal  areas  of  the  U.S.  The  lung  cancer  study  in  Virginia,  done  in 
conjunction  with  the  Virginia  Department  of  Health,  was  expanded  midway 
through  the  year  to  include  mesothelioma  when  it  was  discovered  that  49 
cases  had  been  diagnosed  among  area  residents  since  the  early  1970s.  Most 
had  been  missed  in  one  initial  search  which  focused  on  death  certificates, 
since  the  majority  were  coded  as  benign  tumors.  As  of  this  writing,  the 
total  number  of  identified  cases  exceeds  70. 
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Lung  cancer,  along  with  cancer  of  the  bladder  and  pancreas,  was  also  the 
focus  of  a  large  death  certificate  review  in  southern  Louisiana  where  rates 
for  all  three  of  these  tumors  are  high.  A  search  of  nearly  10,000  certifi- 
cates, done  by  staff  at  the  Tulane  Medical  School  under  contract  to  the 
Branch,  was  completed.  Analyses  of  the  lung  cancer  data  revealed  two-fold 
excess  risk  ratios  associated  with  mention  on  the  certificates  of  ship- 
building and  fishing  as  usual  industries  of  employment,  with  elevated  ratios 
also  among  retired  petroleum,  industry  employees.  Cultural  patterns  may  also 
play  a  role  in  the  elevated  lung  cancer  since  a  higher  proportion  of  cancer 
than  control  deaths  were  among  Acadians,  particularly  those  beyond  age  65. 
Death  certificate  differences  between  pancreas  and  bladder  cancer  cases  and 
controls  were  not  as  pronounced,  but  nevertheless  offered  some  clues  for 
further  study.  To  obtain  more  detailed  information  on  characteristics  of 
cancer  patients  in  Louisiana,  the  Branch  in  collaboration  with  the  EPA, 
entered  into  a  contract  with  LSD  to  conduct  case-control  interview  studies 
in  Louisiana  for  lung,  pancreas,  and  stomach  cancers.  An  interview  investi- 
gation of  lung  cancer  was  also  begun  in  eastern  Pennsylvania,  where  a  large 
nonferrous  metal  smelter  is  located.  Data  from  this  survey  will  be  linked 
with  studies  into  the  smelter-cancer  relationship  being  conducted  by  other 
federal  (CDC,  EPA,  NIOSH)  and  state  agencies. 

Field  studies  of  other  cancers  are  under  way.  Colorectal  cancer  cases  and 
controls  in  two  rural  Nebraska  counties  with  exceptionally  high  mortality 
rates  were  interviewed  to  evaluate  environmental  vs.  genetic  risk  factors 
for  large  bowel  cancer.  Data  analysis  is  in  progress.  The  cancer  cases 
were  particularly  elderly,  suggesting  that  a  cohort  effect  might  in  part 
explain  the  area's  high  rates.  Bladder  cancer  rates  are  particularly  high 
in  rural  New  England,  and  plans  were  implemented  to  conduct  epidemiologic 
studies  there.  In  conjunction  with  the  FDA,  the  Branch  carried  out  a  mam- 
moth case-control  study  (3000  cases,  with  6000  controls)  of  bladder  cancer 
to  evaluate  the  possible  effects  of  saccharin,  occupation,  smoking,  and 
other  factors  for  this  cancer.  The  geographic  areas  studied  include  New 
Jersey,  New  Orleans,  Detroit  and  Connecticut--all  with  high  bladder  cancer 
mortality  rates.  Interviewing  was  completed  during  the  year,  and  statistical 
analyses  are  under  way. 

Esophageal  cancer  is  relatively  rare  among  whites,  yet  this  tumor  accounts 
for  more  deaths  than  any  except  lung  and  prostate  cancers  among  black  men  in 
Washington,  D.C.  To  attempt  to  uncover  reasons  for  this  excess,  a  reporting 
network  was  established  so  that  newly  diagnosed  cases  at  the  eight  largest 
hospitals  in  Washington  could  be  identified  and  interviewed,  but  the  interview 
completion  rate  proved  to  be  too  low,  primarily  due  to  the  severity  of  the 
disease.  Data  on  residence,  occupation,  tobacco,  and  alcohol,  and  diet  are 
being  obtained,  however,  from  the  next-of-kin  of  persons  who  died  of  esophageal 
cancer  and  other  causes  since  1975,  and  should  provide  some  clues  for  the 
elevated  mortality  in  Washington's  black  population. 

A  correlation  study  revealed  that  nasal  cancer  mortality  was  high  in  counties 
with  furniture  manufacturing  industries.  Subsequent  examinations  of  death 
certificates  from  North  Carolina,  where  the  industry  is  most  heavily  concen- 
trated, showed  a  four-fold  excess  of  this  tumor  associated  with  individuals 
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for  whom  furniture  manufacturing  was  listed  on  the  certificate  as  the  usual 
occupation.  Although  nasal  cancer  is  rare  and  the  number  of  cases  small  and 
spread  over  a  fairly  wide  geographic  area,  interviews  (by  telephone)  of 
recent  cases  in  Virginia,  North  Carolina,  and  Arkansas  are  being  conducted 
to  further  quantify  risk  factors  for  this  cancer. 

Also  in  the  South,  a  case-control  study  of  oral  cancer  was  begun  in  collabora- 
tion with  the  University  of -North  Carolina  to  identify  whether  tobacco  (in 
the  form  of  snuff),  occupation,  or  other  factors  may  be  responsible  for  the 
high  rates  for  this  cancer  among  southern  women. 

A  correlation  analysis  relating  renal  cancer  with  demographic  indices  at  the 
State  Economic  Area  level  revealed  a  striking  clustering  of  elevated  mortality 
in  the  north  central  part  of  the  U.S.,  related  in  large  part  to  the  ethnic 
composition  of  the  area.  Death  certificates  have  been  requested  from  North 
and  South  Dakota  and  Minnesota  as  an  initial  step  in  the  evaluation  of  the 
elevated  rates  for  renal  cancer  in  these  states.  The  Branch  also  has  initiated 
a  collaborative  study  with  the  University  of  Minnesota  to  interview  approximately 
400  renal  cancer  cases  and  800  controls  in  the  Minneapolis-St.  Paul  area  for 
clues  to  the  ethnic  and  dietary  determinants  of  this  disease. 

Staff  members  of  the  Branch  are  collaborating  with  the  W.  W.  Cross  Cancer 
Institute  in  a  large  case-control  study  of  breast  cancer  in  Edmonton,  Canada 
in  the  province  of  Alberta,  where  rates  for  breast  cancer  are  among  the 
highest  in  the  world.  The  study  is  unique  in  that  nearly  all  cases  throughout 
the  province  are  interviewed  by  the  Institute.  With  the  cooperation  of  the 
Alberta  Health  Care  Insurance  Commission  population-based  controls  were 
identified  and  approximately  1000  interviews  among  adult  female  residents 
conducted  during  the  year.  The  data  will  be  useful  in  comparing  hospital- 
vs-population-based  controls,  as  well  as  in  providing  new  information  on 
interactive  effects  of  risk  factors  for  breast  cancer. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

These  studies  allow  us  to  test  hypotheses  regarding  the  etiology  of  cancer 
in  the  United  States.  Answers  obtained  may  lead  to  the  recognition  of 
cancer  hazards,  and  may  directly  suggest  actions  that  need  be  taken  to 
reduce  or  prevent  the  exceptional  rates  of  cancer  occurrence  in  certain 
areas  of  the  country. 

Proposed  Course: 

Field  studies  in  areas  where  cancer  rates  are  high  will  continue.  Analysis 
of  the  Virginia  respiratory  cancer,  Washington  esophageal,  Nebraska  colon 
and  Alberta  breast  cancer  interviews  will  be  completed  during  the  year. 
Statistical  analyses  will  begin  for  data  collected  from  the  field  studies  in 
Florida,  North  Carolina,  rural  New  England  and  Pennsylvania.  Results  from 
these  ongoing  studies  will  help  suggest  where  further  epidemiologic  researh 
will  be  worthwhile. 
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Additional  studies  of  respiratory  cancer  will  be  begun  in  coastal  Texas, 
focusing  on  both  sexes  in  this  area  of  significantly  increased  risk 
among  males  and  females.  An  epidemiologic  investigation  with  a  laboratory 
component  of  colon  cancer  in  low-risk  retirement  areas  of  the  South  is 
planned,  as  is  a  multi-site  case-control  study  of  pancreas  cancer  among 
blacks  in  Detroit,  Japanese  and  Chinese  in  San  Francisco,  Hawaiians  in 
Honolulu,  and  whites  in  all  areas. 

Collaborative  studies  with  other  governmental  agencies  (EPA,  CDC,  NIOSH, 
FDA,  NCHS)  will  continue  to  be  expanded,  so  that  a  coordinated  approach 
to  field  studies  of  cancer  in  the  U.S.  will  be  established  with  each 
agency  contributing  according  to  its  strengths. 
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Lifetime  Exposure  to  Exogenous  Female  Hormones. 

Contractor's  Project  Director:  Dennis  Slone,  M.D. 

Project  Officer  (NCI) :  Robert  N.  Hoover,  M.D. 

Objectives :  To  assess  the  risk  of  endometrial  cancer  associated  with  the 
use  of  drugs  containing  female  hormonal  preparations,  primarily  estrogens. 

Methods :  This  is  a  multi-institutional  case-control  study.  The  cases  will 
be  endometrial  cancer  cases  diagnosed  in  hospitals  in  Boston,  Kansas  City, 
and  Tucson  which  are  also  participating  in  the  large  FnA-sponsored  surveil- 
lance of  adverse  drug  reactions.  Four  controls  will  be  selected  for  each 
case,  matched  to  the  case  for  age  and  race.  Two  of  these  controls  will  be 
women  hospitalized  for  acute  benign  conditions  and  will  have  been  obtained  in 
the  routine  collection  of  information  for  the  FDA  study.  The  two  other  con- 
trols will  be  specifically  selected  as  women  with  other  cancers,  excluding 
those  of  the  breast  and  female  genital  tract.  Lifetime  history  of  female 
hormone  use,  for  a  variety  of  indications,  will  be  obtained  for  both  cases 
and  controls,  as  will  information  relating  to  a  number  of  potential  con- 
founding factors.  The  pathology  specimens  from  the  cases  will  be  submitted 
to  a  pathologist  for  his  review  without  knowledge  of  exposure  status.  In 
situ  cancers  will  be  excluded  from  this  study. 

Major  Findings:  The  case  and  control  ascertainment  and  interviewing  portion 
of  the  survey  is  still  ongoing.  Preliminary  analyses  of  the  data  collected 
thus  far  replicate  the  already  observed  association  of  estrogens  with  risk  of 
this  tumor,  with  evidence  of  a  dose  response  relationship. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Drug 
exposure  has  been  one  of  the  most  fruitful  areas  for  identification  of  car-  - 
cinogens  in  man  and  subsequent  opportunities  for  preventive  programs  and  in- 
sights into  biologic  mechanisms  in  cancer  etiology.  The  current  massive  ex- 
posure of  the  population  to  steroid  hormones  also  mandates  the  appropriate 
evaluation  of  the  long-term  health  effects  of  this  practice,  particularly  in 
view  of  recent  findings  associating  these  agents  with  excess  risk  of  endome- 
trial cancer.  Two  points  need  particular  emphasis:  (1)  Information  on  a 
large  enough  number  of  cases  so  that  risk  assessments  could  be  made  specific 
for  some  of  the  more  advanced  stages  of  this  cancer;  and  (2)  Large  enough 
numbers  need  to  be  assessed  in  order  to  evaluate  the  influence  of  other  agents 
(oral  contraceptives)  and  other  therapeutic  regimens. 

Proposed  Course:  The  methods  employed  during  this  year  will  be  continued. 

nate  Contract  Initiated:  May  1,  1977 
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BUREAU  OF  THE  CENSUS  (Y01-CP-70501 ) 

Title:  County  Population  Estimates  by  Age,  Race,  and  Sex  for  the  1970's 

Principal  Investigator:  Richard  Engels,  Assistant  Chief,  Populations  Division 

Project  Officer  (NCI):  Thomas  J.  Mason,  Ph.D. 

Objectives:  This  agreement  covers  the  experimental  development  of  estimating 
methodology  and  the  preparation  of  estimates  of  the  resident  population  for 
all  United  States  counties  by  age,  race,  and  sex  by  calendar  year  from  1970 
(July  1).  These  estimates  are  needed  between  the  actual  years  in  which  the 
census  is  taken  (1950,  1960,  1970,  1980,  etc.). 

Methods:  The  county  units  provided  will  either  be  identical  with  the  units 
used  by  the  National  Cancer  Institute  in  its  publication  of  1950-69  mortality 
data,  or  subsets  thereof.  The  estimates  will  be  by  age  (5-year  groups  to  85 
years  and  over),  cross-classified  by  sex  and  race  (two  groups:  White,  and 
Black  and  Other  Races).  The  initial  model  design  will  produce  estimates  for 
the  age  groups  65-69,  70-74,  and  75  and  over,  and  if  the  data  prove  to  be  of 
acceptable  quality,  the  age  range  will  be  extended  accordingly. 

Major  Findings:  The  contractor  has  provided  the  NCI  with  preliminary  estimates 
of  population  by  age,  race,  and  sex  for  individual  counties  in  the  United 
States  by  calendar  year  from  1970  through  1975.  These  estimates  are  currently 
undergoing  testing  with  regard  to  their  compatibility  with  earlier  population 
estimates  which  have  been  utilized  by  the  NCI.  It  is  currently  projected 
that  estimates  for  county  populations  for  the  calendar  years  1976  and  1977 
will  be  available  to  the  NCI  by  June  1979. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
There  is  no  readily  available  source  of  population  estimates  at  the  county 
level  for  the  time  period  in  question,  1970  to  the  present.  These  populations 
are  vital  to  the  continuance  of  investigations  concerning  the  geographic 
distribution  of  malignancy  in  the  United  States  which  the  Environmental 
Epidemiology  Branch  has  developed  over  the  past  several  years. 

Proposed  Course:  This  project  represents  the  first  step  in  a  program  designed 
to  produce  annual  population  estimates  on  a  regular  basis  in  the  detail 
specified,  so  as  to  meet  the  needs  of  the  National  Cancer  Institute.  A 
continuing  relationship  with  the  National  Cancer  Institute  in  reviewing  and 
improving  the  estimating  methodology  is  foreseen,  and  the  Bureau  of  the 
Census  is  engaged  in  a  cooperative  effort  with  State  agencies  to  improve  the 
methodology  and  strengthen  the  estimates. 

Date  Contract  Initiated:  January  10,  1977 

Current  Annual  Level :  $10,000 
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BUREAU  OF  RADIOLOGICAL  HEALTH  (YOl-CP-70506) 

131 
Title:  Follow-up  Studies  in  Cancer:  Childhood  Exposure  to    Iodine 

Thyroid  Uptake  Tests. 

Contractor's  Project  Director:  Frank  E.  Lundin,  M.D. 

Project  Officer  (NCI):  Charles  E.  Land,  Ph.D. 

Objectives:  This  is  a  follow-up  study  of  6,500  patients  given  Iodine-131 
thyroid  uptake  tests  at  age  10  or  younger  during  the  period  1946-1967.  The 
primary  study  objective  is  to  determine  whether  any  long-term  radiation 
effects,  thyroid  cancer  in  particular,  are  associated  with  these  radiation 
exposures. 

Methods  Employed:  In  addition  to  the  6,500  exposed  patients,  sibling  and 
hospital  controls  in  equal  numbers  are  also  to  be  selected  and  followed. 
Follow-up  is  to  be  by  mail  questionnaire,  except  that  in  the  case  of  patients 
no  longer  living,  death  certificates  will  be  obtained  and  causes  of  death 
validated  through  hospital  records. 

Major  Findings:  The  major  portion  of  this  report  period  was  spent  in 
enlisting  hospitals  into  the  study  and  performing  medical  and  dosimetric 
data  collection. 

1.  As  of  31  December  78,  11,958  potential  study  subjects  were  listed 
at  15  clinical  centers  of  which  7536  (63%)  were  selected  for  abstraction. 
Abstraction  of  2»711  patients  indicates  that  806  (30%)  received  Iodine-131, 
742  (27%)  received  non-radioactive  thyroid  function  tests,  424  (16%)  were 
diagnostic  clinical  controls,  739  (27%)  were  ineligible  for  study.  If 
these  figures  are  representative,  then  only  about  2,260  of  the  required  6,500 
exposed  patients  have  been  identified.  Adding  the  900  exposed  patients  from 
the  former  EPA  study  indicates  that  not  even  half  the  required  study  size 
has  been  identified. 

2.  The  patient  questionnaires  were  finalized,  approved,  and  printed. 
919  letters  and  questionnaires  were  sent  in  December  to  218  exposed  and 
701  comparison  persons.  Location  of  former  EPA  study  subjects  continued. 

3.  New  centers  contacted  include:  Massachusetts  General  Hospital; 
Peter  Bent  Brigham/Children's  Hospitals,  Boston,  MA;  Shelton  Medical  Clinic, 
Los  Angeles,  CA;  Children's  Hospital,  Columbus,  OH;  U.  of  Illinois  Medical 
Center,  Chicago,  IL;  Silver  Cross  Hospital,  Joliet,  IL. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  carcinogenic  effects  of  low  doses  of  radiation  are  unknown,  and  it  is 
crucial  that  studies  be  conducted  in  this  regard.  Radioactive  Iodine-131 
is  one  of  the  major  isotopes  released  from  nuclear  power  plants  and  it  also 
is  a  component  of  radioactive  fallout.  Children  appear  to  be  susceptible 
to  radiation-induced  thyroid- disease,  but  the  risks  associated  with  Iodine- 
131  dose  on  the  order  of  10-100  rads  are  uncertain.  In  addition,  there  is 
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a  suggestion  from  animal  experiments  that  Iodine-131  is  less  effective  than 
x-rays  in  causing  thyroid  disease.  Clarification  of  these  issues  would 
be  of  substantial  public  health  and  radiation  research  value. 

Proposed  Course:  Continue  identification  of  study  population  (a  major 
problem),  continue  record  abstraction,  continue  follow-up  activities,  continue 
computerization  of  data,  continue  sending  mail  questionnaires. 

Date  Contract  Initiated:  October  1,  1978 

Current  Funding  Level:  Extended  without  additional  funds  in  FY79 
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CASE  WESTERN  RESERVE  UNIVERSITY  (N01 -CP-43201 ) 

Title:  Follow-up  of  Children  Who  Received  Very  Early  in  Life  Polio  Vaccine 
Inadvertently  Containing  SV  40 

Contractor's  Project  Director:  Edward  A.  Mortimer,  Jr.,  M.D. 

Project  Officer  (NCI):  George  J.  Burton,  Ph.D. 

Objective:  This  contract  has-  been  supported  by  the  National  Cancer  Institute 
(NCI)  for  the  past  15  years.  The  objective  has  been  to  determine  whether  or 
not  inadvertent  inoculation  of  1,073  newborn  infants  with  various  titers  of 
Simian  Virus  40  (SV  40)  in  polio  vaccine  administered  orally  (921  infants)  or 
intramuscularly  (152  infants)  has  caused  increased  mortality  from  cancer  among 
those  inoculated.  This  contract  has  involved  follow-up  of  this  cohort  of 
children,  retrospectively  from  1960/62  to  March  1964,  and  then  prospectively 
from  March  1964,  when  the  contract  was  initiated.  The  subjects  were  mostly 
black  and  of  low  socio-economic  status. 

Methods  Employed:  Sources  employed  to  identify  the  address  of  each  study 
subject  have  included  parents,  the  subjects  themselves,  local  and  out-of-town 
school  boards,  welfare  agencies,  telephone  books,  the  Ohio  Death  Register  for 
the  past  10  years,  criss-cross  directories,  driver's  license  bureaus,  and 
neighbors.  In  some  instances  colleagues  in  other  communities  have  searched 
hospital  records  and  telephone  directories  for  study  subjects  with  distinctive 
names  who  were  alleged  to  have  moved  to  those  specific  communities.  Visits 
have  been  made  to  neighbors  of  subjects  who  have  moved,  for  possible  inform- 
ation concerning  their  present  location.  Attempts  have  been  made  to  check 
with  credit  bureaus  and  employers  of  parents.  An  intensive  search  has  been 
made  of  patient  records  of  five  Cleveland  hospitals  and  four  neighborhood 
health  centers  serving  the  areas  in  which  these  patients  resided  in  the  past. 
Many  other  case-specific  leads  have  been  pursued.  The  Cancer  Registry  for 
the  12-county  area  was  reviewed  to  determine  whether  any  study  subject  has 
been  diagnosed  as  having  a  malignant  tumor. 

Major  Findings:  No  study  subjects  who  are  lost  and  might  be  deceased  were 
found  after  examining  the  Ohio  Death  Registry  tapes  for  the  past  10  years. 
Altogether  986  (91.8%)  of  the  original  1,073  subjects'  are  known  to  be  alive. 
During  the  past  year  17  additional  subjects  were  lost  to  follow-up,  making 
72  (6.7%)  now  missing,  as  compared  to  55  (5.1%)  last  year.  Of  the  15  study 
subjects  known  to  be  deceased  (most  died  tDefore  the  project  started),  none 
succumbed  to  a  malignant  tumor  or  without  adequate  explanation.  One  girl 
developed  a  mixed  salivary  gland  tumor  of  low-grade  malignancy  in  1975.  She 
underwent  surgery,  and  as  far  as  is  known  has  had  no  other  serious  medical 
problems.  Since  there  has  been  only  one  cancer  among  986  subjects,  there 
appears  to  be  no  excess  risk  of  malignancy  from  SV  40,  as  one  cancer  might  be 
expected  among  this  population  of  children.  A  number  of  them  are  mentally 
retarded,  but  again  the  number  is  not  more  than  would  be  expected  among  this 
particular  group. 

As  predicted  some  months  ago,  the  proportion  of  subjects  who  cannot  be  located 
is  increasing  because  of  school  drop-outs  and  graduations.  The  1978-79  search 
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of  the  Cleveland  Board  of  Education  rosters  was  initiated  late  because  of  the 
lengthy  teachers  strike  which  delayed  opening  of  the  schools.  Among  the 
female  subjects  pregnancies  are  occurring;  10  stated  this  in  response  to  mail 
inquiries  as  to  their  health  status,  and  24  others  have  left  school  because 
of  pregnancy. 

Attempts  to  establish  direct  contact  with  study  subjects  by  mail  to  determine 
current  health  status,  rather  than  just  whether  they  were  dead  or  aive,  are 
only  partly  successful,  as  less  than  half  respond.  A  request  to  the  Social 
Security  Administration  for  k)cating  parents  and/or  study  subjects  by  social 
security  numbers  has  been  refused  by  the  director  of  that  agency  on  the  grounds 
of  confidentiality.  There  are  still  difficulties  with  some  agencies,  including 
a  few  school  boards,  on  the  same  grounds. 

The  Principal  Investigator  was  encouraged  to  apply  for  a  grant  in  order  to 
permit  further  follow-up  of  these  subjects,  in  view  of  NCI's  decision  that 
the  project  did  not  merit  additional  contract  support.  He  has  also  been  asked 
to  prepare  a  comprehensive  paper  for  publication  while  he  still  has  staff  to 
assist  him,  giving  the  project's  status  as  of  June  1979,  since  the  only  other 
publication  pertaining  to  this  project  occurred  in  1970. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  It  is 
known  that  neonatal  exposure  to  animal  oncogenic  viruses  is  important  in  the 
induction  of  vi rally-induced  neoplasms.  This  suggests  that  the  cancer  mor- 
tality of  children  inoculated  with  SV  40  at  birth  might  be  different  from 
that  of  children  exposed  at  school  age.  The  oncogenic  potential  of  SV  40  in 
man  is  based  on  these  findings:  (a)  Undifferentiated  sarcomas  develop  in 
newborn  hamsters  2!  to  5!  months  after  SV  40  is  inoculated  in  high-titered 
doses  SC,  IM,  IP  or  intrathoracically.  The  SC  route  may  also  yield 
fibrosarcomas.  Intracerebral  inoculation  often  results  in  brain  tumors. 

(b)  Sarcomas  or  fibrosarcomas  develop  in  adult  hamsters  at  the  inoculation 
site  10-21  months  after  subcutaneous  inoculation  with  107  TCID  50/ml . 

(c)  SV  40  transforms  human  kidney,  skin,  thyroid,  buccal  mucosal,  fetal  lung, 
and  carcinoma  of  cervix  cells,  (d)  30-40%  of  laboratory  workers  handling 

SV  40  over  a  long  period  of  time  develop  antibody  to  SV  40,  presumably  by 
inhalation;  also,  aerosol  inhalation  of  SV  40  causes  tumors  in  newborn  mice, 
(e)  Nodules  which  were  undifferentiated  sarcomas  histologically  developed  at 
41  sites  and  then  regressed,  among  23  volunteer  terminal  patients  (in  1964) 
who  had  received  transplants  of  5  X  10°  W-18VA2  human  buccal  mucosa  cells 
transformed  by  SV  40  but  not  releasing  virus,   (f)  Adult  volunteers  infected 
intranasally  with  SV  40  developed  subclinical  infections,  as  evidenced  by 
SV  40  neutralizing  antibody  in  convalescent  serum,   (g)  A  high  incidence  of 
SV  40  neutralizing  antibody  was  found  in  persons  handling  rhesus  monkeys  or 
rhesus  kidney  cell  cultures. 

Despite  this  association  with  oncogenicity,  the  Office  of  Biohazard  and 
Environmental  Control  of  the  National  Cancer  Institute  lists  SV  40  as  an 
oncogenic  virus  of  low  risk  to  man;  however,  the  nondefective  adeno-2-SV  40 
hybrid  virus  is  listed  as  being  of  moderate  risk  to  man,  since  such  a 
recombinant  virus  is  given  this  classification  because  of  its  potentiality. 
Adenovirus  types  1,  2,  and  5  occur  frequently  and  early  in  childhood  and  are 
latent  in  the  tonsils  and  adenoids.  Possibly  the  hybrid  may  be  transferred 
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inadvertently  to  children  of  laboratory  workers,  demonstrate  the  adenovirus 
affinity  for  tonsillar  lymphatic  tissue,  become  endemic  by  transfer  to  other 
children,  transform  human  cells  in  vivo,  and  initiate  oncogenesis. 

Proposed  Course:  None.  This  contract  was  terminated  on  June  30,  1979. 

Date  Contract  Initiated:  March  9,  1964. 

Current  Annual  Level :  None.  Extended  from  FY1978  without  additional  funds 
(FY1978  level  was  $40,959). 
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CONTRACTOR  TO  BE  SELECTED  (RFP  #9102565) 

Title:  Etiologic  Study  of  Respiratory  Cancer  in  Coastal  Texas 

Contractor's  Project  Director:  To  be  selected 

Project  Officers  (NCI):  Linda  W.  Pickle,  Ph.D.  and  Thomas  J.  Mason,  Ph.D. 

Objectives:  This  proposed  project  seeks  to  identify  reasons  for  the  excess 
respiratory  cancer  mortality- rates  observed  in  a  band  of  Texas  counties  along 
the  U.S.  Gulf  Coast. 

Methods:  A  hospital -based  case-control  interview  study  of  white  residents  of 
Brazoria,  Chambers,  Harris,  Galveston,  Jefferson,  and  Orange  counties  will 
provide  information  on  lifetime  histories  of  occupation,  residence,  tobacco 
and  alcohol  consumption,  ethnic  background,  and  other  factors  for  approximately 
2800  lung/larynx  cancer  cases  and  controls.  Cases  to  be  ascertained  include 
incident  cases  as  well  as  those  diagnosed  in  the  last  several  years,  and  will 
be  equal  in  number  in  males  and  females. 

Major  Findings:  Not  applicable 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
investigation  will  generate  data  to  uncover  reasons  for  the  high  respiratory 
cancer  rates  in  the  coastal  Texas  area  and  thus  provide  information  useful  in 
formulating  preventive  measures. 

Proposed  Course:  Data  collection  will  proceed  for  approximately  twelve  months, 
followed  by  analysis  and  publication  of  study  findings. 

Date  Contract  Initiated:  Approximately  September  1,  1979 

Current  Annual  Level :  Approximately  $195,400 
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CREIGHTON  UNIVERSITY  (N01 -CP-71 041 ) 

Title:  Familial  Aspects  of  Colorectal  Cancer  in  Rural  Nebraska 

Project  Director  (NCI):  Henry  T.  Lynch,  M.D. 

Project  Officer:  Mark  H.  Greene,  M.D. 

Objectives:  To  conduct  case-control  study  of  colorectal  cancer  in  rural 
(Butler  and  Colfax  Counties)  T^ebraska  in  order  to  elucidate  the  high  mortality 
rate  for  these  cancers  in  this  area.  Both  environmental  and  genetic  risk 
factors  will  be  evaluated. 

Methods  Employed:  All  incident  colorectal  cancer  cases  in  the  2  study  counties, 
1970-1978,  were  identified  and  matched  to  2  hospital-based  controls.  All 
subjects  (or  next-of-kin)  were  interviewed.  Family  history  of  cancer  is  being 
verified  with  death  certificates,  hospital  records,  pathology  reports,  and 
follow-up  -telephone  interviews  where  required.  Of  the  92  cases  and  180  controls 
interviewed,  81  cases  and  88  controls  are  being  investigated  in  detail  with 
regard  to  genetic  factors. 

Major  Findings:  Preliminary  data  suggest  that  there  are  a  number  of  colon 
cancer-prone  families  in  the  study  cohort.  The  full  analysis  will  be  needed 
before  we  can  assess  whether  these  kindreds  are  sufficient  to  explain  the  excess 
colorectal  cancer  mortality  in  these  counties. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project,  in  conjunction  with  its  companion  NIH  in-house  study  of  environmental  , 
occupational,  dietary,  and  ethnic  risk  factors,  should  provide  new  information 
on  the  etiology  of  colorectal  cancer,  experience  in  utilizing  the  Atlas  of 
Cancer  Mortality  as  a  source  of  testable  hypotheses  in  cancer  etiology,  and 
the  first  simultaneous  study  of  both  genetic  and  environmental  cancer  risk 
factors  in  a  specified  population. 

Proposed  Course:  This  study  was  originally  scheduled  to  terminate 
September  30,  1978,  but  was  given  two  extensions  to  September  30,  1979  in  order 
to  complete  the  study.  Data  collection  is  now  complete  on  77  (46%)  of  the 
participating  families,  with  the  remaining  data  to  be  collected  by  June  1,  1979. 
The  analysis  will  be  completed  by  September  30,  1979. 

Date  Contract  Initiated:  October  1,  1977. 

Current  Annual  Level:  $24,742. 
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EMORY  UNIVERSITY  (N01-CP-81014) 

Title:  Collection  of  Interview  Data  to  Assess  Bladder  Cancer  Risk  and 
Exposures  Related  to  Textile  Production 

Contractor's  Project  nj rector:  Margaret  A.  Child,  M.D. 

Project  Officer  (NCI):  Robert  N.  Hoover,  M.D. 

Objectives:  To  investigate  the  role  of  exposures  related  to  textile 
production  in  the  etiology  of  human  bladder  cancer. 

Methods :  All  cases  of  bladder  cancer  being  diagnosed  from  January  1  - 
December  31,  1979,  in  greater  Atlanta  are  being  identified.  Controls  are 
being  selected  from  the  general  population.  The  interviewer  uses  a 
questionnaire  that  elicits  information  about  smoking,  occupation,  residence, 
drinking  water,  hair  dyes,  coffee,  artificial  sweeteners,  drugs  and  medical 
history. 

Major  Findings:  The  case  and  control  ascertainment  and  interviewing 
portion  of  the  survey  are  still  ongoing,  and  will  be  analyzed  later. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
study  addresses  the  possible  role  of  exposures  related  to  occupations  in  the 
textile  industry  in  human  bladder  cancer.  Although  it  has  been  suggested 
that  people  who  have  worked  in  the  textile  trades  are  at  increased  risk  of 
bladder  cancer,  the  existence  and  nature  of  such  an  association  has  not  been 
fully  explored.  The  investigation  of  possible  occupational  carcinogens  is 
one  of  the  Institute's  and  the  Branch's  major  concerns. 

Proposed  Course:  nata  will  be  collected  through  April  30,  1980.  The  analyses 
will  be  performed  in  the  Environmental  Epidemiology  Branch. 

Hate  Contract  Initiated:  May  1,  1979. 

Current  Annual  Level:  '';i'14,615.00 
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GEORGE  WASHINGTON  UNIVERSITY  (N01 -CP-81051 ) 

Title:  Study  of  Ovarian  Cancer  In  Greater  Washington,  D.C. 

Contractor's  Project  Director:  Larry  McGowan,  M.D. 

Project  Officer  (NCI) :  Robert  N.  Hoover,  M.D. 

Objectives :  To  investigate  the  role  of  exogenous  hormones  and  other 
factors  in  the  etiology  of -ovarian  cancer. 

Methods:  All  cases  of  ovarian  cancer  being  diagnosed  in  25  hospitals  in 
the  greater  Washington  area  (approximately  13  per  month)  are  being 
identified  as  they  occur  during  the  3-year  period  August  1,  1978-July  31, 
1981.  For  each  case,  a  control  is  drawn  of  the  same  age  and  race, 
discharged  from  the  same  hospital  at  approximately  the  same  date.  After 
the  subject  and  her  physician  have  given  permission,  the  subject  is 
interviewed  in  her  home.  The  interviewer  uses  a  questionnaire  that 
elicits  information  about  the  few  factors  known  to  relate  to  risk  of 
ovarian  cancer  (marital  status,  gravidity,  age  at  first  pregnancy,  parity, 
infertility)  and  many  factors  under  investigation  (hysterectomy;  use  of 
menopausal  estrogens,  oral  contraceptives  and  other  exogenous  hormones; 
occupational  exposures;  family  history  of  diseases;  childhood  illnesses). 

In  addition  to  the  personnel  interview,  questionnaires  mailed  to 
subjects'  physicians  and  independent  review  of  the  tumor  tissue  provide 
information  for  analysis.  The  mailed  questionnaires  permit  us  to  verify 
exposures  to  exogenous  estrogens.  The  independent  slide  review  is 
valuable  because  of  the  variety  of  ovarian  cancer  types,  types  that  differ 
in  cellular  origin,  histologic  appearance,  survival  patterns,  and 
risk  factors. 

Major  Findings:  The  case  and  control  ascertainment  and  interviewing 
portion  of  the  survey  are  still  ongoing,  and  will  be  analyzed  later. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
study  directly  addresses  the  possible  role  of  exogenous  hormones  in  ovarian 
cancer.  These  agents  are  widely  used  and  have  been  linked  to  malignancies 
of  reproductive  organs,  so  it  is  imperative  to  examine  their  lona-range 
effects  on  risks  of  cancer  of  other  reproductive  organs.  In  addition, any 
elucidation  of  the  etiology  of  ovarian  cancer  would  be  welcome.  Although 
this  form  of  malignancy  is  relatively  common  (17,000  cases  per  year  in 
the  U.S.)  and  often  fatal  (10,000),  very   little  is  known  of  its  causes. 

Proposed  Course:  Data  will  be  collected  through  1981.  The  analyses 
will  be  performed  in  the  Environmental  Epidemiology  Branch. 

Date  Contract  Initiated:  October  1,  1978 

Current  Annual  Level:  $89,385.00 
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HARVARD  UNIVERSITY,  CAMBRIDGE.  MASSACHUSETTS  (NOl-CP-81058) 

Title:  Follow-up  of  Fluoroscopically  Examined  Tuberculosis  Patients  in 
Relation  to  Incidence  of  Cancer. 

Contractor's  Project  Director:  Richard  R.  Monson,  M.D. 

Project  Officer  (NCI):  Charles  E.  Land,  Ph.D. 

Objectives:  Approximately  1-0,000  former  tuberculosis  patients,  treated 
between  1930-1952,  are  to  be  followed.  Many  will  have  received  pneumo- 
thorax and  associated  multiple  chest  fluoroscopies.  The  objectives  are 

1)  to  evaluate  the  risk  of  radiation-induced  breast  cancer  in  older  women, 

2)  to  evaluate  the  risk  of  radiogenic  lung  cancer  and  leukemia  in  men  and 
women,  3)  to  evaluate  the  association  between  Isoniazid  and  liver  disease, 
and  4)  to  evaluate  the  interaction  between  radiation  and  biological 
modifiers  of  risk. 

Methods  Employed:  Records  of  former  tuberculosis  patients  are  available 
in  Massachusetts  and  are  being  reviewed.  Fluoroscopic  exposures,  medical 
treatments,  and  demographic  information  are  being  abstracted.  Follow-up 
activities  include  the  use  of  HSPH  Town  Lists,  Motor  Vehicle  Records, 
Department  of  Vital  Statistics  Records,  outpatient  records  and  other  sources. 
Questionnaires  will  be  sent  to  persons  known  to  be  alive  to  ascertain  current 
medical  status.  Death  certificates  will  be  obtained  for  all  who  have  died. 
Analysis  will  be  done  using  a  general  computer  program.  Permission  and 
approval  was  obtained  from  the  Massachusetts  Commissioner  of  Public  Health, 
Middlesex  County  Hospital,  Essex  Sanatorium,  North  Reading  State  Sanatorium, 
Norfolk  County  Hospital,  Plymouth  County  Hospital,  and  the  State  Archives 
(repository  for  early  Ruthland  Sanatorium  records).  A  multipurpose  abstract 
form  was  also  designed  to  obtain  fluoroscopic  data,  medical  information, 
location  information,  and  tracing  information. 

1.  As  of  31  March  79,  3,133  persons  have  been  included  for  study  and 
charts  abstracted,  325  (10%)  have  been  located  with  a  current  address, 

and  431  (14%)  are  known  to  have  died.  Data  entry  is  complete  for  413  (13%). 

2.  All  records  at  North  Reading  State  and  Essex  Sanatoria  have  been 
reviewed,  with  work  at  Middlesex  County  Hospital  continuing.  Many  Plymouth 
County  Hospital  records  were  destroyed,  as  were  Norfolk  County  Hospital 
records.  Rutland  Sanatorium  records  were  recently  damaged  in  a  flood. 
Negotiations  with  Mattapan  Chronic  Disease  Hospital  are  continuing. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
One  of  the  National  Cancer  Institute's  most  controversial  programs  has  been 
the  Breast  Cancer  Detection  and  Demonstration  Project  (BCDDP)  which  has 
enrolled  280,000  women  for  annual  mammographic  x-ray  examinations  to 
detect  breast  cancer  early  in  asymptomatic  women.  Guidelines  for  cancer 
screening  and  detection  by  mammography  have  been  undergoing  major  changes, 
and  it  is  urgently  important  that  the  guidelines  be  validated.  Specifically, 
it  is  important  to  determine  1)  whether  women  35  to  49  years  of  age  at 
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screening  are  likely  to  develop  radiation-induced  breast  cancer  from 
repeated  low-level  exposures,  and  2)  whether  women  at  high  natural  risk  of 
developing  breast  cancer  because  of  underlying  host  conditions  (such  as 
benign  breast  disease  or  family  history  of  cancer)  are  at  especially  high 
risk  of  radiogenic  breast  cancer. 

In  addition,  it  is  unknown  whether  repeated  low-dose  radiation  exposures  have 
the  same  effect  as  a  single  large  exposure  in  inducing  leukemia  and  lung 
cancer.  Because  population  exposures  are  in  large  part  to  low  doses, 
cumulated  over  many  years,  it  is  extremely  important  to  estimate  risks  from 
irradiated  populations  receiving  similar,  though  much  larger,  radiation 
exposures. 

Proposed  Course:  All  specific  requirements  for  1st  year  of  contract  have 
been  met.  Specifics  for  2nd  year  include  1)  identification  and  location  of 
study  population,  2)  mailing  of  patient  questionnaire,  3)  computerization 
of  all  medical  records.  Specifics  for  3rd  year  include  1)  final  mailings 
of  questionnaire  and  computerization  of  results,  2)  dosimetry  evaluation, 
3)  analysis,  4)  final  report. 

Date  Contract  Initiated:  September  1978 

Current  Funding  Level:  $113,380 
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UNIVERSITY  OF  HAWAII  (N01-CP-71006) 

Title:  Occupational  Cancer  Risk  in  Hawaii 

Principal  Investigator:  Ming  Pi  Mi,  Ph.D. 

Project  Officer  (NCI):  Thomas  J.  Mason,  Ph.D. 

Objectives:  This  project  is  designed  to  provide  data  which  will  permit  the  g 

linkage  of  official  records:  Civil  Defense  file,  birth  records  and  death  fl 

certificates  for  the  population  of  Hawaii  from  1942-1975,  with  specific  emphasis  ^ 
on  occupation  and/or  place  of  employment. 

Methods  Employed:  From  a  Civil  Defense  file  with  detailed  information  on  the 
Hawaiian  population  of  1942-43  occupational  data  will  be  abstracted  for  the 
Oahu  cohort.  New  data  to  be  added  to  the  computer  file  would  include  all 
information  on  individuals  residing  in  the  remaining  counties  (islands  of 
Kauai,  Maui,  Molokai,  Lanai  and  Hawaii)  during  the  war  years.  These  data  are 
important  because  of  the  number  of  individuals  who  resided  and  worked  on 
sugar,  pineapple,  and  rice  plantations,  and  might  have  been  exposed  to  car- 
cinogens. Occupational  data  will  be  abstracted  from  all  death  certificates  for 
the  period  in  question. 

Major  Accomplishments:  A  large  population  of  the  historic  Civil  Defense  file 
has  been  abstracted  and  added  to  an  on-line  system  of  information  which  will 
provide  the  unique  capability  of  selecting  a  cohort  with  an  exposure  of  specific 
interest  in  the  early  1940's  and  following  these  individuals  to  the  present       i 
time.  Emphasis  will  be  given  to  change  in  occupation,  or  selecting  an  outcome     \ 
of  interest  such  as  cancer  of  a  particular  site  and  investigating  occupation. 
Specifically,  all  death  certificates,  marriage  licenses,  and  birth  certificates, 
as  well  as  the  historic  Civil  Defense  file  will  soon  be  linked  to  provide  a 
unique  opportunity  to  pursue  specific  occupational  exposures.  We  are  currently 
pursuing  an  investigation  of  childhood  cancer,  and  will  be  investigating  factors 
related  to  congenital  anomalies  and  spontaneous  abortions  as  they  relate  to 
environmental  exposures.  The  earlier  period  of  this  contract  was  devoted 
primarily  to  facilitating  access  to  these  data.  During  the  subsequent  years, 
investigations  of  specific  types  of  malignancy  and  distinct  exposures  will  be 
pursued. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
collection  of  occupational  data  fits  in  well  with  the  specific  interest  in  the 
geographic  distribution  of  malignancy  in  the  United  States  that  the  Environ- 
mental Epidemiology  Branch  has  developed  over  the  past  several  years.  The 
ability  to  link  records  over  this  time  span  will  greatly  facilitate  the  in- 
vestigation of  occupational  factors  related  to  malignancy.  i 

Proposed  Course:  The  resultant  record-linked  data  bases  will  permit  the 
selection  of  a  final  occupational  group  of  interest  from  death  certificate  data 
and  the  linkage  of  official  records  on  these  individuals  through  time,  using 
birth  records  as  interim  checks  for  changes  and  Civil  Defense  records  for  an 
initial  occupation. 

Date  Contract  Initiated:  April  11,  1977 

Current  Annual  Level :  $118,631 

3  I  b 


KAISER  FOUNDATION  RESEARCH  INSTITUTE,  OAKLAND,  CALIFORNIA  (NOl-CP-81047) 

Title:  Studies  on  Environmental  Cancer  Utilizing  a  Pre-Paid  Health  Plan 

Contractor's  Project  Director:  Gary  Friedman,  M.D.   • 

Project  Officer  (NCI):  Robert  Hoover,  M.D. 

Objectives :  (a)  To  evaluate  hypotheses  concerning  environmental  causes  of 
cancer  by  analysis  of  information  in  a  Pre-Paid  Health  Plan  which  has  been 
recorded  over  many  years  on  large  groups  of  patients  having  particular  cancers, 
and  to  compare  the  data  to  those  on  individuals  without  the  disease,  (b)  To 
follow  up  these  analyses  by  extensive  studies  on  those  individuals  who  have 
had  known  exposures  to  the  particular  environmental  factors  which  are  suspect 
in  the  etiology  of  the  cancers  concerned.  This  is  one  of  two  Kaiser  Foundation 
Research  Institute  collaborating  contracts  (see  N01-CP-81046). 

Major  Findings:  In  Northern  California  a  case-control  study  of  ovarian  cancer 
similar  to  that  in  Portland  has  been  initiated.  The  protocol  for  a  case-control 
study  of  patients  who  developed  breast  cancer  after  having  had  a  bilateral 
oophorectomy  has  been  developed  and  data  collection  is  about  to  commence.  The 
major  exposure  of  interest  being  abstracted  in  this  study,  in  addition  to  the 
usual  breast  cancer  indicators,  is  the  use  of  menopausal  estrogen  replacement 
therapy.  Both  the  Northern  California  and  the  Portland  Plans  have  submitted 
information  on  malignancies  occurring  in  the  health  plans  and  various  other 
demographic  information  concerning  the  potential  hypotheses  to  be  explored  in 
these  health  plans. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
objective  of  the  Environmental  Epidemiology  Branch  is  to  generate  and  test 
ideas  concerning  the  environmental  and  host  determinants  of  cancer  by  a  broad 
range  of  epidemiologic  studies  based  on  knowledge  and  application  of  clinical 
medicine  and  oncology,  statistical  methodology,  new  developments  in  carcino- 
genesis, and  resources  available  at  various  levels.  This  project  is  immediately 
relevant  to  this  broad  objective  because  it  attempts  to  focus  directly  on 
environmental  factors  which  occur  during  an  individual's  life  and  to  which  he 
may  be  exposed  at  various  time  periods. 

Proposed  Course:  The  major  hypotheses  to  be  explored  in  the  study  in  the 
Northern  California  system  will  be  the  possible  protection  against  colon  cancer 
associated  with  estrogen  replacement  therapy  and  the  relationship  of  cholesterol 
levels  and/or  the  use  of  cholesterol-lowering  agents  and  the  risk  of  the 
development  of  colon  cancer.  If  time  and  money  are  available,  an  additional 
study  will  be  initiated  in  the  Northern  California  system  of  cases  of  endometrial 
cancer  occurring  in  women  under  the  age  of  50.  The  major  focus  of  this  study 
will  be  on  the  relationship  of  both  oral  contraceptives  and  interuterine  devices 
to  the  risk  of  endometrial  cancer  in  young  women. 

Date  Contract  Initiated:  August  1,  1978. 

Current  Funding  Level:      $149,950 

Current  Annual   Level :     $38,829 
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KAISER  FOUNDATION  RESEARCH  INSTITUTE.  PORTLAND,  OREGON  (N01-CP-81046) 



Title:     Studies  on  Environmental   Cancer  Utilizing  a  Pre-Paid  Health  Plan.  i 

Contractor's  Project  Director:     Andrew  Glass,  M.D. 

Project  Officer  (NCI):  Robert  Hoover,  M.D. 

Objectives:  (a)  To  evaluate  hypotheses  concerning  environmental  causes  of      i 
cancer  by  analysis  of  information  in  a  Pre-Paid  Health  Plan  which  has  been      " 
recorded  over  many  years  on  -large  groups  of  patients  having  particular  cancers, 
and  to  compare  the  data  to  those  on  individuals  without  the  disease,  (b)  To 
follow  up  these  analyses  by  extensive  studies  on  those  individuals  who  have 
had  known  exposures  to  the  particular  environmental  factors  which  are  suspect 
in  the  etiology  of  the  cancers  concerned.  This  is  one  of  two  Kaiser  Foundation 
Research  Institute  collaborating  contracts  (see  NOl-CP-81047) . 

Major  Findings:  In  the  first  year  of  this  contract  the  Portland  region  has 
initiated  two  specific  studies.  The  first  is  a  case-control  study  of  ovarian 
cancer,  and  the  second  is  a  case-control  study  of  lung  cancer.  For  the  ovarian 
cancer  study  a  common  protocol  has  been  worked  out  between  the  Portland  region 
and  Northern  California  region  under  the  direction  of  the  project  officer  at 
NCI.  The  focus  of  this  study,  which  is  now  in  its  data  acquisition  phase,  are 
therapeutic  drugs  and  medical  conditions  which  alter  the  pituitary-ovarian 
hormonal  axis.  The  study  of  lung  cancer  in  Portland  is  a  hospital  based  case- 
control  study  where  the  routine  personal  history  questionnaires  filled  out  upon 
hospitalization  are  pulled  for  lung  cancer  cases  over  the  course  of  the  last     i 
several  years.  A  matched  series  of  patients  hospitalized  for  other  illnesses 
has  also  been  pulled  and  their  charts  obtained  in  order  to  abstract  occupational 
information.  The  matching  criteria  in  this  instance  have  been  year  of  hospi- 
talization, age,  sex,  and  amount  of  cigarettes  smoked  per  day.  The  protocol 
for  this  study  has  been  developed  and  data  collection  is  about  to  begin. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
objective  of  the  Environmental  Epidemiology  Branch  is  to  generate  and  test  ideas  " 
concerning  the  environmental  and  host  determinants  of  cancer  by  a  broad  range 
of  epidemiologic  studies  based  on  knowledge  and  application  of  clinical  medicine 
and  oncology,  statistical  methodology,  new  developments  in  carcinogenesis,  and 
resources  available  at  various  levels.  This  project  is  immediately  relevant 
to  this  broad  objective  because  it  attempts  to  focus  directly  on  environmental 
factors  which  occur  during  an  individual's  life  and  to  which  he  may  be  exposed 
at  various  time  periods. 

Proposed  Course:  Next  year's  agenda  for  these  two  health  plans  includes  the 
continuation  of  studies  currently  underway  or  about  to  be  initiated.  Upon       i 
appropriate  specification  of  the  protocol  from  NCI  it  is  anticipated  that  a 
case-control  study  of  abnormal  uterine  pathology  and  its  relationship  to  estro- 
gens'will  be  initiated  in  the  Portland  region,  and  a  case-control  study  of 
colon  cancer  will  be  initiated  in  Northern  California  region.  The  hypotheses  to 
be  explored  in  the  Portland  study  of  abnormal  uterine  pathology  will  be  the 
relationship  between  exogenous  estrogens  and  various  reasons  for  coming  to  O&C. 
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Of  particular  interest  will   be  the  relationship  between  recency  of  use  of 
estrogenic  preparations  and  the  risk  of  various  abnormal    uterine  conditions, 
including  endometrial   carcinoma. 

Date  Contract  Initiated:     August  1,   1978 

Contract  Funding  Level:     $215,000 
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LITTON  BIONETICS,  INC.  (N01-CP-61016) 

Title:  Immunologic  Assessment  of  High-Risk  Cancer  Families 

Contractor's  Project  Director:  Jack  Dean,  Ph.D. 

Project  Officer  (NCI):  William  A.  Blattner,  M.D. 

Objectives:  To  evaluate  the  role  of  host  immunologic  factors  in  the  predispo- 
sition of  cancer-prone  families  to  malignancy. 

Methods  Employed:  Utilizing  methods  developed  under  a  related  NCI  contract 
(NOl-CB-63975) ,  aimed  at  assessing  immunologic  parameters  in  individuals  with 
cancer,  tests  which  have  proven  useful  are  applied  to  clinically-involved  and 
clinically-normal  members  of  families  with  unusual  aggregations  of  cancer. 

Major  Findings:  Over  500  individuals  from  cancer-prone  families  have  been 
tested,  and  analysis  is  under  way.  To  facilitate  this,  a  computerized  data 
set  has  been  developed  that  can  be  cross-referenced  to  the  family  studies  com- 
puter program.  In  the  future,  this  will  allow  for  cross  comparisons  of  labora- 
tory data  from  diverse  sources.  The  relationships  of  immunogenetic  markers  to 
in  vitro  immune  response  is  an  example  of  the  type  of  analysis  that  will  be 
performed.  Preliminary  analysis  suggests  that  immune  function  is  abnormal  in 
familial  cancer  patients  compared  to  controls,  in  agreement  with  related  studies 
in  sporadic  cases.  In  some  assays  normal  family  members  and  some  spouses  of 
cancer  patients  also  appear  to  be  abnormal.  Comparing  immune  function  by  family 
reveals  significant  differences  between  families,  and  classification  of  family    i 
by  tumor  type  suggests  that  certain  categories  of  families  are  more  likely  to 
have  abnormalities  than  others. 

Seven  melanoma-prone  families  have  been  tested,  and  a  pattern  of  depressed  MLC 
response  in  at-risk  members  has  been  found  in  all  families.  The  finding  of 
depressed  responses  in  non-blood  relatives  suggests  the  possibility  of  viral 
or  other  unknown  environmental  determinants  of  these  observed  abnormalities,  and 
studies  are  planned  to  confirm  this  hypothesis.  In  addition,  sophisticated 
suppressor  cell  assays  will  be  applied  to  individuals  previously  identified  as 
abnormal . 

A  family  prone  to  Hodgkin's  disease  and  nasopharyngeal  carcinoma  was  tested, 
and  subclinical  defects  in  immune  responsiveness  were  confirmed  in  separate 
experiments  on  clinically-affected  and  normal  family  members.  These  observa- 
tions correlate  with  previous  observations  in  families  prone  to  lymphoprolifera- 
tive  disorders. 

In-depth  immune  function  is  being  evaluated  in  members  of  5  Hodgkin's  disease    | 
families  previously  shown  to  have  subclinical  immune  defects. 

Follow-up  of  a  previously-studied  family  with  chronic  lymphocytic  leukemia  and 
subclinical  immune  dysfunction  indicates  a  persistent  pattern  of  abnormalities 
in  previously-tested  individuals,  as  well  as  in  some  descendents  of  the  proband, 
including  his  daughter  with  well-differentiated  lymphocytic  lymphoma. 
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Members  of  a  non-polyposis  colon  cancer  family  have  severely  depressed  immune 
functions,  not  only  for  MLC,  which  has  been  previously  reported,  but  also  for 
some,  but  not  all  mitogens.  Further  studies  in  this  and  other  similar  families 
are  planned. 

A  major  function  of  the  contract  has  been  to  supply  support  services  in  on- 
going laboratory  research  endeavors.  A  large  serum  bank  has  been  developed  and 
computerized  to  allow  for  rapid  dissemination  of  samples  to  collaborating 
investigators.  The  contractor  is  skilled  in  the  methods  of  lymphocytic  storage 
which  has  allowed  for  greater  flexibility  in  processing  samples  for  future 
collaborative  studies.  Technicians  are  available  through  the  contract  to  make 
field  trips  to  obtain  specimens  when  needed,  thus  sparing  the  time  of  branch 
professionals.  Shipments  of  other  biologic  materials  and  special  preparation 
of  biologic  specimens  have  also  been  performed  by  the  lab  in  this  support 
capacity. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  A  role 
for  host  immunogenetic  factors  in  the  etiology  of  cancer  has  been  postulated  on 
the  basis  of  extensive  laboratory  studies  in  animals.  The  application  of 
sophisticated  immunologic  techniques  in  high-risk  human  populations  offers 
opportunities  for  defining  the  role  of  host  factors  in  the  etiology  of  familial 
malignancy. 

Proposed  Course:  The  Environmental  Epidemiology  Branch  is  currently  undertaking 
a  systematic  study  of  both  high-risk  and  low-risk  families  to  evaluate  the  role 
of  host  immunologic  factors  in  the  etiology  of  familial  malignancy.  As  new 
probes  become  available,  they  will  be  incorporated  in  the  protocols. 

Date  Current  Contract  Initiated:  December  1,  1975. 

Current  Annual  Level:  $232,372. 
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LOUISIANA  STATE  UNIVERSITY  (N01-CP-91023) 

Title:  Cancer  in  Southern  Louisiana:  A  Case-Control  Study  of  Lung,  Pancreas, 
and  Stomach  Cancers 

Contractor's  Project  Director:  Pelayo  Correa,  M.D. 

Project  Officer  (NCI):  Linda  W.  Pickle,  Ph.D. 

Objectives;  To  identify  risk  factors  responsible  for  the  high  rates  for 
lung,  pancreas,  and  stomach  cancers  in  southern  Louisiana. 

Methods:  A  case-control  interview  study  among  residents  of  southern  Louisiana 
parishes  will  provide  information  on  lifetime  histories  of  residence,  occupation, 
tobacco  and  alcohol  consumption,  diet,  and  ethnic  and  social  factors  for 
approximately  3,000  cancer  cases  and  controls. 

Major  Findings:  Sample  identification  and  interviewing  of  lung  cancer  cases 
and  controls  is  under  way. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
investigation  generates  data  to  uncover  reasons  for  the  exceptional  occurrence 
of  cancer  in  Louisiana  and  thus  provide  information  useful  in  formulating 
measures  aimed  at  prevention. 

Proposed  Course:  Data  collection  will  proceed  for  a  12-month  period,  followed 
by  analysis  and  publication  of  study  findings. 

Date  Contract  Initiated:  March  13,  1979 

Current  Annual  Level :  $184,440 
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LOUISIANA  STATE  UNIVERSITY  (M01-CP-R101 3) 

Title:   Collection  of  Interview  Data  to  Assess  Bladder  Cancer  Risk  and  Use 
of  Mississippi  River  Drinking  Hater 

Contractor's  Project  Hi  rector:  J.W.  Sullivan,  M.D. 

Project  Officer  (NCI):   Robert  N.  Hoover,  M.D. 

Objectives:  To  investigate  the  role  of  Mississippi  drinking  water  in  the 
etiology  of  human  bladder  cancer. 

Methods :  All  cases  of  bladder  cancer  being  diagnosed  from  December  1,  197^ 
to  November  30,  1979  in  greater  New  Orleans  are  being  identified.  Controls 
are  being  selected  for  the  general  population.  The  subjects  are  being 
interviewed  in  their  homes.  The  interviewer  uses  a  questionnaire  that  elicits 
information  about  smoking,  occupation,  residence,  drinking  water,  hair  dyes, 
coffee,  artificial  sweeteners,  drugs,  and  medical  history.  Urine  specimens 
are  collected  from  a  sample  of  subjects  and  analyzed  to  detect  the  presence 
of  compounds  of  low  molecular  weight. 

Major  Findings:  The  case  and  control  ascertainment  and  interviewing  portion 
of  the  survey  are  still  ongoing,  and  will  be  analyzed  later. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
study  addresses  the  possible  role  of  compounds  found  in  drinking  water  in 
human  bladder  cancer.  Although  many  correlational  studies  have  attempted 
to  relate  quality  of  drinking  water  to  risk  of  cancer,  few  analytic  studies 
have  been  done.  The  direct  assessment  of  whether  such  a  hazard  exists  is  part 
of  the  Institute's  wider  program  of  investigation  of  potential  environmental 
carcinogens. 

Proposed  Course:  Data  will  be  collected  through  April  30,  1980.  The 
analyses  will  be  performed  in  the  Environmental  Epidemiology  Branch. 

Date  Contract  Initiated:  June  1,  1979 

Current  Annual  Level :  $65,233.00 
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UNIVERSITY  OF  MIAMI  (N01-CP-810QQ) 

Title:  A  Case-Control  Study  of  Etiologic  Factors  for  Lung  Cancer  in 
Northeast  Florida 

Contractor's  Project  Director:  John  E.  Davies,  M.D.,  MPH 

Project  Officer  (NCI):  William  J.  Blot,  Ph.D. 

Objectives:  To  identify  risk  factors  responsible  for  the  high  rates  of  lung 
cancer  in  northeastern  Florida. 

Methods:  Male  residents  of  Duval  (Jacksonville)  County  admitted  to 
Jacksonville  hospitals  for  diagnoses  of  primary  lung  cancer  in  a  one-year 
period  beginning  in  March  1978,  and  matched  hospital  controls,  are  being 
interviewed  for  lifetime  histories  of  residence,  occupation,  tobacco  consump- 
tion, and  other  information.  The  sample  is  being  supplemented  by  interviews 
of  next-of-kin  of  persons  who  died  of  lung  cancer  and  matched  controls  who 
died  from  other  causes  during  1976.  Data  from  the  approximately  1000  inter- 
views will  then  be  analyzed  for  case-control  differences  with  respect  to 
various  indices. 

Major  Findings:  Interviews  of  the  next-of-kin  of  the  cancer  cases  and 
controls  identified  from  death  certificates  have  been  completed,  and  the 
resultant  data  are  now  being  computerized.  Identification  and  interviewing 
of  incident  cases  and  their  controls  is  continuing. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
investigation  should  provide  data  to  uncover  reasons  for  the  elevated  lung 
cancer  mortality  in  northeastern  Florida  and  thus  provide  information  useful 
in  formulating  measures  aimed  at  prevention. 

Proposed  Course:  Data  collection  on  the  incident  case  series  will  be  completed, 
followed  by  analysis  of  all  data  and  publication  of  study  findings. 

Date  Contract  Initiated:  February  13,  1978 

Current  Annual  Level :  $97,964 
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UNIVERSITY  OF  MINNESOTA  (N01 -CP-43384) 

Tit1 e:   Immunodeficiency  --  Cancer  Registry 

Contractor's  Project  Director:  John  H.  Kersey,  M.D. 

Project  Officer  (NCI):  Robert  N.  Hoover,  M.D. 

Objectives:  To  study  the  frequency  and  possible  determinants  of  malignancy 
in  immunodeficient  patients. 

Methods :  Through  the  cooperation  and  good  will  of  immunologists  in  many  of 
the  specialized  immunology  centers  throughout  the  world,  clinical  information 
and  occasionally  biologic  specimens  from  immunodeficient  patients  who  have 
developed  malignancy  are  sent  to  the  registry  for  tabulation  and  analysis. 
In  the  past  year,  continued  monitoring  for  new  cases  of  malignancy  in  patients 
with  genetically  determined  immunodeficiency  syndromes  has  gone  on.  In  addi- 
tion, selected  clinical  and  pathological  material,  particularly  data  on  the 
surface  marker  characteristics  of  malignant  lymphoid  blast  cells  in  these 
patients  has  been  analyzed.  Also,  the  registry  has  participated  in  the  devel- 
opment of  a  large  pool  of  individuals  with  one  immunodeficiency  disease, 
Wiskott-Aldrich  syndrome.  The  emphasis  in  this  study  is  to  identify  families 
who  carry  the  gene  for  this  syndrome  and  to  study  in  some  detail  the  charac- 
teristics of  risks  of  the  individuals  with  this  syndrome  as  well  as  the 
carriers  of  the  gene. 

Major  Findings:  To  date  267  cases  have  been  reported  to  the  registry.  Lympho- 
reticular   malignancies  predominate  in  almost  all  of  the  Genetically  Deter- 
mined Immunodeficiency  Disease  categories.  Other  tumors  that  appear  to  be 
excessive  include  stomach  cancer  (in  adults  only),  malignant  melanoma,  soft 
tissue  sarcoma,  and  hepatobiliary  carcinomas.  The  study  of  lymphophenotype 
in  children  with  leukemia  and  non-Hodgkfn's  lymphoma  indicates  that  the  pre- 
dominant type  in  children  with  GDID  is  the  B-like  phenotype.  This  contrasts 
with  the  predominance  of  "null"  phenotypes  occurring  in  these  malignancies 
among  children  without  GDID.  The  study  of  Wiskott-Aldrich  families  is  still 
under  way.  However,  it  appears  that  the  lifetime  attack  rate  of  malignancy 
in  these  children  is  around  15%. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Patients 
with  altered  immunologic  state  have  demonstrated  excess  risks  of  malignancy 
several  hundred  times  that  of  the  general  population.  Study  of  the  determi- 
nants of  these  excesses  has  a  high  probability  of  shedding  light  on  immuno- 
logic aspects  of  cancer  etiology. 

Proposed  Course:  Aggressive  case  finding  will  again  be  instituted  in  this 
year  to  assure  a  continuing  increase  in  the  amount  of  material  available  for 
analysis  in  the  Registry.  The  study  of  the  Wiskott-Aldrich  families  will  be 
expanded  and  the  data  will  be  analyzed  to  estimate  a  number  of  relative  risks 
according  to  the  presence  of  certain  clinical  characteristics.   In  addition, 
a  case-control  study  of  GDID  patients  who  have  developed  malignancy  will  be 
instituted  in  order  to  test  the  hypothesis  that  the  risk  of  malignancy  may  be 
related  to  the  amount  of  immunostimulation  experienced  by  these  children. 
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Date  Contract  Initiated:  July  1,  1974 
Current  Funding  Level :  $57,366 


NOl-CP-43384-EEB 
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UNIVERSITY  OF  MINNESOTA  (NCI-CP-FS-91014) 

Title:  Long-Term  Tlortality  Study  of  Minnesota  Iron-Ore  Miners 

Contractor's  Project  Director:  Leonard  M.  Schuman,  M.D. 

Project  Officer  (NCI):  William  J.  Blot,  Ph.D. 

Objectives:  To  clarify  the  role  of  iron  and  its  compounds  in  human  cancer  by 
studying  the  mortality  experience  of  iron-ore  miners  in  the  Mesabi  Range, 
Minnesota  where  competing  exposures  from  other  environmental  agents  are  mini- 
mal or  nonexistent. 

Methods  Employed:  Employee  records  of  iron -ore  mining  companies  are  to  be 
reviewed  to  assemble  a  large  cohort  of  hourly-wage  employees  involved  in  hem- 
atite mining  prior  to  1965.  General  employment  data  are  to  be  abstracted. 
Vital  status  of  each  member  of  the  cohort  will  be  determined  and  a  death 
certificate  obtained,  if  deceased. 

Major  Findings:  The  contract  has  been  in  effect  for  only  three  months,  there- 
fore no  progress  is  reported  at  present. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Studies 
of  hematite  miners  in  Great  Britain  have  shown  them  to  be  at  increased  risk  of 
dying  from  respiratory  cancer;  however,  it  is  not  clear  whether  iron-contain- 
ing materials  are  the  causative  agents  since  other  potentially  carcinogenic 
exposures  were  present.  This  project  is  intended  to  clarify  the  role  of  iron 
and  its  compounds. 

Proposed  Course:  Following  completion  of  the  above  procedures,  analyses  will 
be  undertaken  comparing  age-cause-specific  mortality  rates  to  rates  from 
Minnesota  and  U.S.  populations  and  examining  risk  associated  with  exposure  to 
hematite  dust.  Hypotheses  for  further  case-control  or  other  studies  will  be 
developed. 

Date  Contract  Initiated:  July  1,  1979 

Current  Annual  Level :  $46,793 
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NATIONAL  ACADEMY  OF  SCIENCES  (NOT -CP-53573) 

Title:  Epidemiologic  Studies  in  Etiology  of  Cancer  in  Veterans 

Contractor's  Project  Director:  Seymour  Jablon,  M.A. 

Project  Officer  (NCI):  Joseph  F.  Fraumeni ,  Jr.,  M.D. 

Objectives:  To  develop  and  conduct  a  broad  program  of  epidemiologic  studies 
among  veterans. 

Methods  Employed:  The  Epidemiology  Branches  of  the  National  Cancer  Institute 
and  the  Medical  Follow-up  Agency  of  the  National  Academy  of  Sciences  have 
developed  an  epidemiology  program  designed  to  make  efficient  use  of  the 
military-veteran  population,  utilizing  medical,  demographic,  and  environ- 
mental observations  of  veterans  ascertained  through  facilities  of  the 
Veterans  Administration  and  supplemented  by  mortality  data.  During  the  past 
year  efforts  have  focused  on  completion  of  follow-up  studies  of  veterans  who 
have  certain  conditions  that  may  influence  the  risk  of  cancer.  Also  nearing 
completion  is  a  study  of  occupational  exposure  to  tetrachloroethane,  a 
chlorinated  hydrocarbon  used  for  impregnating  clothing  against  mustard  gas 
during  World  War  II.  In  collaboration  with  the  Clinical  Epidemiology  Branch, 
support  is  being  provided  to  construct  a  magnetic  tape  index  to  World  War 
II  diagnoses  of  Naval  personnel.  This  resource  will  be  utilized  for  a  series 
of  research  studies  by  a  wide  variety  of  investigators  in  the  government,  at 
universities  and  elsewhere. 

Major  Findings:  A  follow-up  study  of  740  servicemen  splenectomized  for 
trauma  during  World  War  II  revealed  excess  mortality  from  pneumonia,  ischemic 
heart  disease,  and  liver  cirrhosis,  but  not  from  cancer  as  in  some  other 
immunodeficiency  states.  In  contrast  to  reports  that  the  allergic  state 
may  "protect"  against  cancer,  asthma  patients  had  excess  mortality  from 
cancer,  primarily  the  lung  and  pancreas.  A  study  of  alcoholic  servicemen 
revealed  excess  mortality  from  several  causes,  including  cancers  of  the 
upper  digestive  and  upper  respiratory  system.  Nearing  completion  is  a  study 
of  cancer  risk  among  patients  with  sarcoidosis. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

The  Environmental  Epidemiology  Branch,  NCI,  is  concerned  with  studies  to 
identify  and  clarify  environmental  and  host  factors  in  cancer.  The  objectives 
can  be  more  readily  achieved  by  coordinating  efforts  with  the  unique  resources 
and  competent  staff  of  the  Medical  Follow-up  Agency. 

Proposed  Course:  In  the  next  contract  year  emphasis  will  be  placed  on 
developing  the  magnetic  tape  index  to  World  War  II  diagnoses  of  Naval 
personnel,  and  on  completing  the  study  of  occupational  exposures  to  tetra- 
chloroethane. Further  efforts  will  be  made  to  delineate  occupational  groups 
in  the  military  that  may  have  involved  carcinogenic  exposures. 

Date  Contract  Initiated:  June  28,  1971. 

Current  Annual  Level :  $185,000. 
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NATIONAL  ACADEMY  OF  SCIENCES  (NOl-CP-91015) 

Title:  Epidemiological  Studies  of  Cancer  Among  A-bomb  Survivors 

Contractor's  Project  Director:  Seymour  Jablon 

Project  Officer  (NCI):  Charles  E.  Land,  Ph.D.  and  William  J.  Blot,  Ph.D. 

Objectives:  The  overall  objective  of  this  collaborative  study  is  to 
identify  and  quantify  the  possibly  interactive  roles  of  radiation  and  other 
environmental  and  host  risk' factors  in  the  development  of  certain  cancers, 
particularly  tumors  of  the  lung  and  female  breast. 

Methods:  This  is  to  be  a  series  of  case-control  studies  based  on  the 
Radiation  Effects  Research  Foundation  (RERF)/Life  Span  Study  (LSS)  sample 
of  Hiroshima  and  Nagasaki  A-bomb  survivors  and  non-exposed  residents  of  the 
two  cities  as  of  1950.  The  RERF  is  a  binational  Japan-U.S.  foundation  for 
the  study  of  the  A-bomb  survivor  population.  Funding  from  the  U.S.  Govern- 
ment is  through  the  National  Academy  of  Sciences.  The  first  study  will 
investigate  the  interaction  between  radiation  dose  and  epidemiological  and 
host  risk  factors,  as  determined  by  mail  questionnaire  and  interview,  in 
the  causation  of  female  breast  cancer.  This  study  should  set  the  pattern 
for  future  studies,  involving  lung  cancer  and  other  sites  to  be  selected. 
Cases  will  be  selected  from  the  LSS  sample  and,  to  the  extent  possible,  from 
the  population  of  known  A-bomb  survivors  outside  the  LSS  sample.  Four 
controls  not  known  to  be  breast  cancer  cases  will  be  selected  from  the  LSS 
sample,  matched  to  the  cases  by  birthdate,  city  of  residence,  exposure  status, 
mortality  status  at  the  time  of  breast  cancer  case  diagnosis,  and  estimated 
radiation  dose.  An  epidemiological  questionnaire  will  be  created  and  admin- 
istered by  personal  interview  to  cases  and  controls  or  their  next-of-kin  or 
other  suitable  information  source,  and  information  on  marital  and  reproductive 
history,  family  history  of  cancer,  diet,  and  anthropometric  and  socioeconomic 
variables  will  be  elicited.  The  analysis  will  be  aimed  at  determining  the 
relationship  of  factors  other  than  dose  to  breast  cancer  risk,  and  the 
dependence  of  such  relationships  on  dose. 

Major  Findings:  The  work  of  this  contract  was  begun  only  on  September  1,  1979, 
so  there  is  no  progress  to  report  at  this  time. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
project  should  substantially  contribute  to  our  knowledge  of  whether  and  to 
what  extent  radiation  may  interact  with  other  known  risk  factors  in  inducing 
certain  cancers.  Because  of  the  intense  national  interest  in  low  dose 
radiation  risks,  these  studies  are  urgently  needed  to  identify  whether 
exposures  to  radiation  (at  high,  moderate,  and  low  doses)  may  be  particularly 
harmful  to  certain  segments  of  the  population  at  increased  risk  of  cancer 
for  non-radiation  related  reasons. 

Proposed  Course:  Design  and  pretesting  of  the  breast  cancer  questionnaire, 
training  of  interviewers,  and  selection  of  cases  and  controls  will  require 
about  6  months,  but  selection  may  be  extended  in  time  to  take  advantage  of  a 
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concurrent  breast  cancer  incidence  study  to  be  conducted  as  part  of  the 
regular  RERF  program.  Interviews  and  coding  of  data  should  require  a 
further  6-12  months,  and  the  analysis  and  manuscript  preparation  a  further 
6  months. 

Date  Contract  Initiated:  September  1,  1979 

Current  Annual  Level:  $217,000 
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SOUTHERN  CALIFORNIA  KAISER  HEALTH  PLAN  (NOl-CP-91028) 

Title:  Relationship  Between  Menopausal  Estrogens  and  the  Risks  of  Breast 
Cancer  Among  Oophorectomized  Women 

Contractor's  Project  Director:  Harry  K.  Ziel,  M.D. 

Project  Officer  (NCI):  Robert  N.  Hoover,  M.D. 

Objectives:  To  investigate- the  relationship  of  menopausal  estrogens  to  risk 
of  breast  cancer  among  women  who  have  had  an  oophorectomy. 

Methods:  The  surgical  record  books  from  the  Southern  California  Permanente 
Medical  Group  from  1952  through  1970  will  be  reviewed  manually  to  identify 
a  group  of  health  plan  members  who  had  oophorectomy  during  this  time  period. 
This  list  will  be  compared  with  a  list  of  breast  cancer  patients  identified 
by  the  health  plan's  tumor  registry  during  the  years  1972-1977  in  order  to 
identify  patients  with  a  history  of  oophorectomy  who  subsequently  develop 
breast  cancer.  Depending  on  various  ways  of  estimating  population  at  risk, 
the  numbers  of  cases  should  be  somewhere  between  135  and  270.  From  the  same 
surgical  record  books  and  the  files  of  health  plan  members,  four  controls 
for  each  case  will  be  drawn.  These  controls  will  be  women  having  undergone 
an  oophorectomy  in  the  same  year  as  the  case,  matched  on  age  at  which  this 
operation  occurred,  and  duration  of  health  plan  membership  (to  the  date  of 
diagnosis  of  the  case). 

Major  Findings:  The  contract  was  recently  begun, so  no  findings  exist  yet. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
study  directly  addresses  the  role  of  exogenous  hormones  in  a  group  of  women 
whose  risk  of  breast  cancer  has  been  lowered  by  oophorectomy  and  whose 
likelihood  of  using  menopausal  estrogens  has  been  raised.  These  factors  will 
enhance  the  chances  of  detecting  an  increase  in  risk.  Assessment  of  the 
carcinogenic  potential  of  exogenous  estrogens  is  part  of  the  Institute's 
overall  investigation  of  possible  carcinogenic  actions  of  therapeutic  drugs. 

Proposed  Course:  The  clinic  records  of  all  the  cases  and  matched  controls 
will  be  reviewed  and  information  concerning  exposure  to  estrogens  prior  to 
the  date  of  diagnosis  of  the  case  will  be  abstracted.  Other  risk  indicators 
for  breast  cancer  that  occur  on  the  chart  will  also  be  abstracted  (e.g., 
height,  weight,  parity,  prior  benign  disease).  The  data  so  abstracted  will 
be  coded  and  key-punched.  The  investigators  at  Southern  California  will 
analyze  their  own  data  and  in  addition  will  send  a  copy  of  the  material  to 
NCI  so  that  the  data  could  be  merged  with  similar  information  which  will  have 
been  obtained  from  tWo  other  Kaiser  Permanente  Health  Plans. 

Date  Contract  Initiated:  July  1,  1979 

Current  Annual  Level:   $95,000 
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STATE  OF  NEW  JERSEY  DEPARTMENT  OF  HEALTH  (N01-CP-61031 ) 

Title:  Etiologic  Studies  of  Cancer  in  New  Jersey 

Contractor's  Project  Director:     Ronald  Altman,  M.D. 

Project  Officer  (NCI):  Thomas  J.  Mason,  Ph.D. 

Objectives :  To  examine  the  cancer  mortality  experience  in  the  State  of  New 
Jersey  with  specific  emphasis  on  quantifying  environmental  risk  factors  for 
bladder  cancer. 

Methods  Employed:  (A)  Descriptive  studies  -  A  system  of  computer  programs 
has  been  developed  which  with  modification  can  efficiently  calculate  sex  and 
race-specific  rates  for  any  cause  of  death  for  the  period  of  time  1962-1975. 
Refinement  of  the  data  to  municipalities  and  specific  analyses  to  quantify 
biases  in  the  approach  will  be  pursued.  (B)  Case-control  studies  -  The 
contractor  will  interview  each  selected  cancer  case  and  matched  controls  (or 
their  families  when  appropriate)  to  ascertain  occupational  environmental  and 
personal  characteristics  of  the  study  population.  These  studies  will  be 
performed  in  areas  which  have  been  found  to  have  exceptionally  high  mortality 
rates. 

The  sources  of  data  are  death  certificates,  interviews  of  living  cases  and 
controls,  occupational  and  industrial  information  from  interviews  of  next- 
of-kin,  and  Social  Security  data. 

Major  Accomplishments:  To  date  the  contractor's  accomplishments  have  been 
considerable.  Utilizing  data  through  1975  we  have  determined  that  the 
previously  detected  excessive  rates  of  bladder  cancer  in  New  Jersey  for  the 
period  1950-69  have  continued  to  increase  in  time  in  several  counties. 
Utilizing  moving  averages,  rates  for  males  in  Cumberland  and  Salem  counties 
have  continued  to  increase.  When  rates  were  calculated  for  municipalities, 
4  of  Salem's  15  municipalities  were  found  excessive.  These  municipalities 
cluster  about  one  plant  thought  to  be  the  employer  of  many  cases  of  bladder 
cancer.  A  figure  is  included  in  the  program  report.  These  data  suggest 
specific  municipalities  for  future  study. 

For  the  past  twenty- two  months,  the  contractor  has  concentrated  on  four 
areas  of  study:  1.  Based  on  results  of  the  descriptive  epidemiology  of 
bladder  cancer,  case-control  interview  studies  of  high  risk  populations 
were  developed.  2.  The  Health  Department  also  became  a  participant  in  the 
collaborative  National  Survey  of  Environment  and  Health,  a  study  of  incident 
bladder  cancer  cases.  3.  The  third  activity  utilized  methods  developed  for 
the  descriptive  epidemiologic  study  of  bladder  cancer  to  study  cancer  of 
other  anatomic  sites.  4.  A  manufacturing  profile  of  the  State  was  developed. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Recent  reports  of  excessive  mortality  from  bladder  cancer  in  New  Jersey  need 
to  be  followed-up  with  a  project  such  as  this  to  assess  the  relative  contribu- 
tion to  this  excess  from  industrial  (occupational)  as  well  as  common  environ- 
mental exposures.  This  type  of  investigation  also  fits  in  well  with  the 
specific  interest  in  the  geographic  distribution  of  malignancy  in  the  United 
States  to  which  the  Environmental  Epidemiology  Branch  is  committed. 
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Proposed  Course:  This  contract  covers  projects  in  both  the  analytic  and 
descriptive  epidemiology  of  cancer.  Analytic  epidemiologic  studies  include: 
1)  case-control  interview  studies  of  bladder  cancer,  namely,  the  completion 
of  the  National  Survey  of  Environment  and  Health,  the  completion  of  the 
study  in  high  risk  populations,  and  a  new  study  of  bladder  cancer  in  Somerset 
County.  2)  a  case-control  interview  study  of  lung  cancer.  Descriptive 
epidemiologic  studies  include:  1)  continuation  of  the  development  of  the 
descriptive  epidemiology  of  various  cancer  sites.  It  is  proposed  to  investigate 
cancers  of  the  stomach,  pancreas,  cervix  corpus,  ovary,  etc.  2)  a  special 
investigation  of  the  descriptive  epidemiology  of  leukemia  and  Hodgkin's 
disease  is  proposed. 

Our  work  to  date  has  pointed  out  several  specific  places  in  New  Jersey  which 
appear  to  warrant  additional  study.  It  is  the  intent  of  the  contractor  to 
concentrate  on  these  areas  to  elicit  additional  etiologic  information.  The 
need  to  obtain  occupation  and  industry  information  from  living  persons  is 
recognized  and  an  approach  has  been  set  out.  It  is  anticipated  that  the 
case-control  investigations  combined  with  the  descriptive  data  compiled  to 
date  will  point  to  specific  industrial  plants  which  should  be  investigated. 

Date  Contract  Initiated:  February  10,  1976 

Current  Annual  Level:  $427,626 
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THE  UNIVERSITY  OF  TEXAS  MEDICAL  BRANCH  (N01 -CP-71 005) 

Title:  Epidemiology  of  Primary  Liver  Cancer  in  Selected  Counties  of  Texas 

Principal  Investigator:  Patricia  A.  Buffler,  Ph.D. 

Project  Officer  (NCI) :  Thomas  J.  Mason,  Ph.D. 

Objectives:  This  project  is  designed  to  study  mortality  from  primary  liver 
cancer  in  selected  counties  in  Texas.  These  counties  were  selected  because 
they  have  the  highest  rates  of  primary  liver  cancer  in  this  country. 

Methods  Employed:  The  contractor  will  use  a  case-control  approach  selecting 
two  controls  for  each  case  of  primary  liver  cancer  from  the  next  deaths 
which  occur  that  match  on  age  (within  the  same  five-year  category),  sex,  and 
race.  The  occupation  and  industry  of  employment  will  be  coded  from  death 
certificates,  and  in  addition  information  regarding  employment  and  exposure 
in  specific  industries  will  be  ascertained. 

Major  Accomplishments:  To  date,  the  contractor  has  maintained  a  high  level 
of  performance.  In  order  to  perform  an  epidemiologic  study  of  primary  liver 
cancer  in  Brazoria  County,  Texas,  the  cooperation  of  major  chemical  manufac- 
turing companies  was  successfully  solicited.  This  provided  an  opportunity 
to  verify  employment  of  both  cases  and  controls.  The  Brazoria  County,  Texas, 
investigation  has  been  viewed  as  a  pilot  study  to  the  proposed  expansion 
into  Orange  and  Jefferson  Counties.  These  counties  are  in  an  area  which  has 
a  very   high  concentration  of  chemical  and  petrochemical  manufacturing  plants. 
The  experience  gained  by  the  field  team  in  the  collection  and  analyses  of 
data  pertinent  to  primary  liver  cancer  as  well  as  experience  gained  concerning 
histopathologic  confirmation  of  the  diagnoses  of  liver  cancer  will  be  critical 
to  the  successful  completion  of  our  study  in  Orange  and  Jefferson  Counties. 
Major  companies  in  these  two  counties  have  agreed  to  participate  in  this 
investigation. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project  will  contribute  to  the  NCI  objective  of  accurately  assessing  the 
incidence  and  mortality  of  cancer  and  identifying  factors  related  to  cancer 
risk.  An  investigation  of  this  type  also  fits  in  well  with  the  specific 
interest  in  the  geographic  distribution  of  malignancy  in  the  United  States 
which  the  Epidemiology  Branch  has  developed  over  the  past  several  years. 
Reports  of  excessive  mortality  from  primary  liver  cancer  in  Texas  need  to  be 
followed-up  with  a  project  such  as  this  to  assess  the  relative  contribution 
to  this  excess  from  industrial  (occupational)  as  well  as  common  environmental 
exposures. 

Proposed  Course:   It  is  proposed  to  complete  the  study  of  primary  liver 
cancer  in  Orange  and  Jefferson  Counties  during  this  coming  year.  This  will 
provide  an  assessment  of  the  magnitude  of  an  excess  of  liver  cancer  in  these 
selected  counties,  and  also  the  association  of  this  disease  with  potential 
occupational  exposures  in  this  part  of  the  U.S. 

Date  Contract  Initiated:  April  26,  1977 

Current  Annual  Level :  $171,662 
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TULANE  UNIVERSITY  (NOT -CP-61058) 

Title:  Epidemiologic  Studies  of  Cancer  in  Louisiana 

Contractor's  Project  Director:  Marise  S.  Gottlieb,  M.D. 

Project  Officer  (NCI):  William  J.  Blot,  Ph.D. 

Objectives:  To  identify  clues  to  occupational,  residential,  and  ethnic 
associations  with  lung,  bladder,  and  pancreas  cancer  in  high-risk  Louisiana 
parishes. 

Methods  Employed:  Death  certificates  were  abstracted  for  cancer  cases  and 
controls  during  1960-75  in  19  parishes  selected  for  either  a  high  cancer 
rate,  or  the  presence  of  chemical,  petroleum  or  paper  manufacturing  indus- 
tries. Data  were  obtained  from  the  certificates  on  occupation,  industry, 
and  location  of  residence  within  the  parish,  and  also  on  family  names  and 
birthplace  in  order  to  classify  each  individual  according  to  extent  of 
Acadian  ancestry.  The  distribution  of  these  variables  between  cases  and 
controls  was  then  compared. 

Major  Findings:  The  frequency  of  employment  in  and  residence  near  oil 
refineries  was  higher  among  cancer  than  control  certificates  for  all  three 
tumors.  In  addition,  elevated  odds  ratios  for  lung  cancer  were  observed  for 
the  fishing,  shipbuilding,  and  auto  repair  industries.  A  possible  cultural 
or  ethnic  effect  was  suggested  by  the  consistently  high  odds  ratios  observed 
for  all  three  sites  for  whites  of  probable  Acadian  ancestry. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
contract  provides  a  systematic  initial  investigation  to  discover  possible 
reasons  for  the  exceptionally  high  rates  of  cancers  of  the  lung,  bladder, 
and  pancreas  in  Louisiana  parishes,  providing  a  stepping-off  point  for 
future  in-depth  analytic  epidemiologic  studies. 

Proposed  Course:  Leads  developed  here  will  be  followed  up  by  a  case-control 
interview  study  in  the  area. 

Date  Contract  Initiated:  July  1,  1976 

Date  Contract  Terminated:  January  31,  1979.  Extended  without  FY  79  funds. 


337 


U.S.  NAVAL  MEDICAL  RESEARCH  UNIT  NO.  2,  TAIWAN  (Y01 -CP-60502) 

Title:  Epidemiology  of  Hepatoma  in  Relation  to  Environmental  Factors  and 
to  Other  Liver  Diseases. 

Contractor's  Project  Director:  R.  Palmer  Beasley,  M.D. 

Project  Officer  (NCI):  George  J.  Burton,  Ph.D. 

Objectives:   (1)  To  determine  prospectively  the  absolute  incidence  and  relative 
risk  from  hepatoma  for  HBsAg  carriers  compared  to  non-carriers.  (2)  To 
determine  whether  other  environmental  factors  contribute  to  the  development 
of  hepatoma  among  HBsAg  carriers  and  non-carriers. 

Methods  Employed:  Two  groups  of  men  are  being  studied  prospectively:  (1)  Men 
aged  40-59  from  a  Cardiovascular  Disease  Study  initiated  in  1965-1966,  and 
(2)  Men  aged  40-59  who  report  for  routine  physical  examinations  to  the 
Government  Employees  Central  Clinic  in  Taipei.  Males  were  selected  because  of 
higher  incidence  of  cirrhosis  and  hepatoma,  and  because  followup  is  easier. 
Government  employees  were  selected  because  they  have  health  and  life  insurance 
which  provides  an  automatic  surveillance  mechanism  for  illness  and  death.  The 
target  number  of  men  was  20,000. 

Each  person  completed  a  health  questionnaire  and  provided  a  sample  of  blood, 
which  was  tested  for  HBsAg  (Ausria  -  Abbott).  Each  HBsAg  positive  person  was 
matched  with  the  next  HBsAg  negative  person  to  be  recruited  (who  originated 
from  the  same  province  in  China)  within  +_  one  year  of  age.  A  positive  control 
was  also  selected  for  each.  Mortality  surveillance  is  maintained  on  all  persons 
by  referring  to  the  monthly  government  insurance  office  death  report.  HBsAg 
positive  Subjects  and  their  Controls,  together  making  up  approximately  a  third 
of  the  total  study  group,  return  annually  for  repeat  health  evaluation  and 
testing  of  HBsAg  status.  At  recruitment  and  annual  follow-up  Controls  are 
tested  for  antiHBs  (Ausab  -  Abbott),  and  those  that  are  negative  are  tested 
for  antiHBc  (Corab  -  Abbott).  Alpha  fetoprotein  (AFP)  is  tested  by  radio- 
immunoassay (AFP  -  Dianabot)  on  all  recruit  and  follow-up  sera  of  HBsAg  positive 
Subjects  and  their  HBsAg  negative  Controls.  SGOT  tests  were  also  done  initially 
on  Subjects  and  Controls. 

More  frequent  special  follow-up  is  maintained  at  one  to  three  monthly  intervals 
on  (a)  persons  with  elevated  AFP  (^20  ng/ml ) ,  and  (b)  persons  with  chronic 
hepatitis,  cirrhosis,  or  hepatoma.  Any  person  needing  further  clinical 
evaluation  is  referred  to  one  of  five  major  hospitals  capable  of  undertaking 
a  workup.  Liver  scans  are  obtained  on  almost  all  persons  suspected  of  having 
liver  disease,  including  persons  with  persistent  AFP  evaluations.  If  an 
operable  hepatoma  is  considered  a  possibility  one  or  more  of  the  following 
procedures  are  recommended:  hepatic  angiography,  peritoneoscopy,  or  laparo- 
tomy, including  liver  biopsies  where  possible.  Percutaneous  (blind)  biopsies 
and  autopsies  are  usually  not  performed. 

Since  absolute  diagnoses  may  not  be  possible,  a  set  of  probabilistic  diagnostic 
criteria  have  been  developed  for  hepatoma,  cirrhosis,  and  chronic  hepatitis. 


In  the  absence  of  tissue,  cirrhosis  is  very  difficult  to  distinguish  from 
chronic  hepatitis,  and  no  attempt  will  be  made  to  differentiate  these  without 
tissue.  These  criteria  are  tentatively  based  on  clinical  judgement,  but  have 
not  been  formally  evaluated.  The  diagnoses  are:  definite,  very   probable,  or 
probable  hepatoma;  and  definite,  very   probable,  or  probable  chronic  hepatitis/ 
cirrhosis. 

The  second  objective  of  this  contract  was  never  carried  out  because  the 
Principal  Investigator  was  unable  to  construct  the  epidemiologic  questionnaire 
which  is  needed  to  ascertain  other  environmental  factors  in  relation  ta 
hepatoma. 

Major  Findings:  Between  February  13,  1976  and  June  30,  1978  (when  recruiting 
was  terminated),  a  total  of  22,658  men  were  recruited  into  the  study.  There 
were  92.6%  with  evidence  of  past  HBV  infection  (15%  HBsAg+,  63.8%  antiHBs+, 
and  13.8%  antiHBc+).  HBV  marker  frequency  was  related  to  history  of  hepatitis, 
other  liver  disease,  and  blood  transfusion,  but  not  to  acupuncture.  The  HBV 
status  was  unchanged  in  more  than  90%  of  persons  who  had  been  examined  more 
than  once.  Persons  with  alfafetoprotein  values  >^100  ng/ml  were  at  risk  to 
develop  hepatoma.  (This  is  far  below  the  400  ng/ml  level  determined  by 
Taiwanese  investigators.) 

There  have  been  104  deaths  among  those  enrolled.  There  were  21  (20.2%)  deaths 
from  hepatoma,  and  20  of  these  were  HBsAg+.  There  were  four  deaths  from 
cirrhosis,  and  all  were  HBsAg+.  There  were  no  deaths  from  other  liver 
diseases,  and  37  deaths  from  other  malignancies.  Five  additional  hepatoma- 
with-cirrhosis  cases  are  still  living.  Deaths  from  hepatoma  and/or  cirrhosis 
accounted  for  23%  of  all  deaths  among  the  cohort,  and  63%  of  the  deaths  among 
the  carriers. 

Of  26  cases  diagnosed  as  hepatoma,  only  10  (40%)  were  tissue-proved;  5  others 
were  diagnosed  at  laparotomy  or  by  peritoneoscopy  plus  angiography  or  scanning, 
but  tissue  was  not  obtained;  7  were  diagnosed  on  the  basis  of  angiography 
and/or  scanning;  2  cases  had  elevated  AFP  levels,  and  the  diagnosis  was  made  on 
clinical  grounds;  and  in  2  cases  the  hospital  records  had  not  been  reviewed 
because  the  deaths  were  recent.  The  ages  at  death  from  hepatoma  ranged  from 
48  to  68.  Among  the  21  with  hepatoma,  14  (66.7%)  also  had  cirrhosis.  The  one 
hepatoma  case  which  was  negative  for  HBV  infection  was  infected  with  the  liver 
fluke,  Clonorchis  sinensis,  which  has  no  proven  etiologic  relationship  to 
hepatoma. 

Sixty-five  men  stated  they  had  cirrhosis  when  initially  recruited,  and  43 
(66.1%)  were  HBsAg+.  Four  of  the  26  cases  of  hepatoma  had  a  history  of 
cirrhosis  on  recruitment.  Since  twenty-five  of  the  hepatoma  cases  occurred 
among  the  3,364  HBsAg  carriers  who  make  up  15%  of  the  study  population, 
compared  to  only  one  hepatoma  among  19,294  HBsAg  negatives,  this  is  an 
estimated  relative  risk  of  113.  Hepatomas  are  much  more  likely  to  develop  in 
HBsAg  positive  subjects  with  clinical  cirrhosis  than  HBsAg  positive  subjects 
who  are  clinically  well  (relative  risk  21).  Since  most  cirrhosis  is  asympto- 
matic and  may  be  impossible  to  diagnose  without  tissue,  it  is  not  possible  to 
ascertain  the  true  frequency  of  cirrhosis  in  the  study  population  and  thus  to 
assess  accurately  the  risk  related  to  its  occurrence.  Although  the  relative 
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risk  of  hepatoma  among  HBsAg  carriers  is  high,  the  absolute  risk  of  a  Chinese 
male  HBsAg  carrier  dying  from  hepatoma  and/or  cirrhosis  is  fairly  low,  around 
3  per  cent. 

It  is  unfortunate  that  other  environmental  epidemiologic  data  relating  to 
other  possible  hepatocarcinogenic  agents  or  factors  were  not  determined  among 
the  cases  of  hepatoma,  matched  HBsAg+  controls,  and  matched  HBsAg-  controls, 
as  requested  by  NCI.  There  might  have  thus  been  data  relating  to  mycotoxins, 
drugs,  parasites,  and  exposure  to  chemicals.  Without  this  additional  infor- 
mation, a  direct  relationship  between  HBV  infection  and  hepatoma  may  be  too 
much  taken  for  granted. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Thousands  of  persons  die  each  year  from  hepatoma,  cirrhosis,  and  chronic 
hepatitis.  Recent  studies  have  defined  various  populations  which  are  at  high 
risk  to  these  diseases,  and  various  modes  of  transmission.  Other  studies  are 
being  conducted  to  determine  the  efficacy  of  hepatitis  B  specific  hyperimmune 
gamma  globulin  and  hepatitis  B  vaccines  in  the  prevention  of  infection.  Such 
preventive  measures  will  be  of  greater  importance  if  it  can  be  established 
that  hepatoma  and  other  chronic  liver  disease  also  result  from  HBV  infection; 
furthermore,  if  persons  with  HBsAg  are  at  increased  risk  for  developing 
chronic  liver  disease,  increased  research  efforts  will  be  justified  in 
attempts  to  convert  HBsAg  carriers  to  non-carriers.  The  National  Cancer 
Institute  has  also  been  engaged  in  determining  whether  any  viruses  are  onco- 
genic or  predispose  to  oncogenicity,  and  the  Environmental  Epidemiology  Branch 
of  the  Field  Studies  and  Statistics  Area  is  interested  in  the  epidemiology  of 
diseases  caused  by  environmental  agents.  This  particular  study  of  HBV  is 
thus  closely  related  to  the  objectives  of  both  of  the  programs. 

Proposed  Course:  This  contract  was  terminated  on  June  30,  1978.  The  work  is 
being  continued  under  an  NCI  Epidemiology  grant,  which  was  awarded  to  the 
Principal  Investigator  for  a  period  of  3  years. 

Current  Annual  Level:  $94,463. 
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FIELD  STUDIES  &  STATISTICS  PROGRAM 
ANALYSIS  OF  CONTRACTS  BY  ACTIVITY 


ACTIVITY 


CONTRACT 


DOLLAR  LEVEL 


I .  Prevention  "of  Cancer 

Bergen,  University  of  (Norway)  (NOICP  91043) 
Fundacion  para  la  Educacion  Superior  (Colombia) 

(NOICP  33286) 
Kuakini  Medical  Center  (NOICP  61060) 
Louisiana  State  University  (NOICP  53521) 
Minnesota,  University  of  (NOICP  91021) 


78,000 
85,187 

398,715 
232,238 
105,201 


II.      Incidence  and  Diagnosis  of  Cancer 

Atomic  Energy  of  Canada,   Limited   (NOICP  81002) 

Boston  University  Medical    Center   (NOICP  71029) 

Bureau  of  the  Census    (YOlCP  70501) 

Bureau  of  Radiological   Health,   FDA  (YOlCP  70506) 

California  Department  of  Health   (NOICP  81012) 

California  Department  of  Health   (NOICP  81018) 

California,   University  of  (San   Francisco)    (NOICP  43383) 

Case  Western  Reserve  University  (NOICP  43201) 

Charity  Hospital   of  Louisiana   (NOICP  43262) 

Children's   Hospital,   Philadelphia   (New  #  to  be  assigned) 

Connecticut  Department  of  Health   (NOICP  61002) 

Contract  Undergoing  Competitive   Processing   (NOICP  91025) 

Contract  Undergoing   Competitive   Processing   (NOICP  91024) 

Contract  Undergoing  Competitive  Processing   (RFPP00050) 

Creighton   University   (NOICP   71041) 

Emory  University   (NOICP  51027) 

Emory  University   (NOICP  81014) 

Fred  Hutchinson  Cancer  Research   Center  (NOICP  81031) 

Fred  Hutchinson  Cancer  Research  Center   (NOICP  61059) 

Geomet,   Inc.    (NOICP   53522) 

Geomet,    Inc.    (NOICP  81019) 

George  Washington  University   (NOICP  81051) 

Harvard  University  School    of  Public  Health   (NOICP  71024) 

Harvard  University  School   of  Public  Health   (NOICP  81058) 

Hawaii,   University  of  (NOICP   71006) 

Health   Insurance   Plan  of  Greater  New  York   (NOICP  43278) 

Indian   Health   Service   (lAG  P00027) 

International    Agency   for  Research  on   Cancer   (Lyon,    France] 

(NOICP   71015) 
Iowa,   University  of   (NOICP  43200) 
Iowa,   University  of  (NOICP  81011) 


900,341 


)  99,000 
38,829 
10,000 

No    FY79   $ 

No   FY  79   $. 

1,422,567 
196,140 

No  FY79  $ 
489,449 
150,000 
775,759 
195,400 
500,000 
550,000 
27,742 
708,928 
144,515 

No  FY79  $ 

639,200 

707,633 

583,245 

89,385 

No  FY 79  $ 
113,380 
118,531 
265,000 
200,000 
18,538 

1  ,125,840 
20,000 
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Incidence  and  Diagnosis  of  Cancer  (continued) 

Israel    Center   for  Registration  of  Cancer  and  Allied  $     105,000 

Diseases    (NOICP   33351) 

Kaiser   Foundation   Research   Institute   (Oregon)  215,000 

(NOICP  81046) 

Kaiser   Foundation   Research   Institute   (California)  149,950 

(NOICP  81047) 

Lehigh   University   (NOICP  81038)  100,000 

Litton  Bionetics,    Inc.    (NOICP  61016)  232,372 

Louisiana   State  University   (NOICP  91032)  184,440 

Louisiana  State   University   (NOICP  81013)  65,233 

Meloy  Laboratories,    Inc.    (NOICP  91000)  52,905 

Miami,   University  of  (NOICP  81000)  97,964 

Michigan   Cancer   Foundation   (NOICP  61028)  1,337,592 

Michigan   Cancer   Foundation   (NOICP  81049)  No   FY79   $ 

Minnesota,   University  of   (NOICP  43384)  57,365 

Minnesota,   University  of   (NOICP  91014)  45,793 

National   Academy  of  Sciences    (NOICP  53573)  185,000 

National    Academy  of  Sciences    (NOICP  91015)  217,000 

National    Center  for  Health  Statistics   (YOlCP  80503)  297,550 

National   Oceanographic   &  Atmospheric  Administration  5,000 

(YOlCP   80506) 

New  Jersey  Department  of  Health    (NOICP   61031)  427,626 

New  Jersey  State  Environmental    Protection  Agency  186,000 

(SS   P00106) 

New  Mexico,   University  of  (NOICP   33344)  557,140 

New  Mexico,   University  of  (NOICP  81016)  No   FY79   $ 

ORI    (NOICP   81060)  800,000 

Puerto   Rico,   Commonwealth  of  (NOICP  43386)  93,125 

Research  Cooperation  of  the  University  of  Hawaii  631,612 

(NOICP   53511) 

Southern  California  Kaiser  Health  Plan   (NOICP  91028)  95,000 

Texas,   University  of  (NOICP  91037)  171,662 

Tulane  University   (NOICP  61058)  No   FY79   $ 

U.S.    Civil   Service  Commission   (NOICP  80501)  2,000 

U.S.    Naval    Medical    Research   Unit   #2   (YOlCP   50502)  94,463 

Utah,   University  of  (NOICP  43382)  379,529 

Utah,   University  of  (NOICP  81015)  No   FY79   $ 

Westat,    Inc.    (NOICP  51034)  871,789 
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carcinogenesis  extradural  program 
orga:iizational  overview    . 


The  Carcinogenesis  Extramural  Program  (CEP):  (1)  develops,  evaluates  and 
administers  the  Institute's  program  of  research  grant,  contract  and  similarly 
supported  extramural  activities  in  cancer  causation  and  prevention;  (2)  is 
responsible  for  program  management,  including  improved  management  methods 
and  practices,  as  well  as  maintaining  liaison  for  extramural  activities  with 
various  organizations  and  scientists;  and  (3)  assists  in  the  allocation  of 
resources  and  evaluation  of  program  priorities  for  these  activities.  To 
accomplish  this  the  program  makes  use  of  a  variety  of  instruments  which 
include,  among  other,  traditional  research  grants,  interagency  agreements, 
and  contracts. 

Although  all  of  these  instruments  have  been  used  by  the  Institute  for  many 
years,  it  is  only  recently  that  an  attempt  has  been  made  to  centralize 
program  management  of  all  research  so  supported  within  the  division.  In  the 
past,  management  of  research  grant  activities  was  performed  by  the  Division 
of  Cancer  Research  Resources  and  Centers  (DCRRC),  while  management  of 
activities  supported  under  contract  and  interagency  agreement  resided  within 
the  appropriate  collaborative  area. 

In  an  attempt  to  integrate  the  management  of  these  diverse  research  activities 
and  better  coordinate  the  activities  of  the  many  investigators  involved,  the 
CEP  was  operationally  established  in  October  of  1978.  The  program  is  thus 
a  relatively  new  one  and,  in  fact,  has  not  yet  been  formally  defined  in  the 
Institute  structure.  Technical  review  of  all  research  proposals  (contract 
and  grant)  is  conducted  by  the  proposed  Division  of  Extramural  Affairs 
(presently  DCRRC)  utilizing  traditional  peer  review  groups  whose  members 
are  drawn  from  the  outside  scientific  community.  Review  for  relevance, 
priority  and  need  is  performed  by  a  Steering  Committee,  composed  of  members 
of  the  senior  staff  of  the  Division  of  Cancer  Cause  and  Prevention. 

The  Carcinogenesis  Extramural  Program  as  presently  constituted  contains 
three  Branches  (Biological  Carcinogenesis;  Chemical  and  Physical  Carcino- 
genesis; and  Special  Programs).  It  has  a  current  staffing  level  of  47  full  - 
time  permanent  positions  and  is  projected  to  be  responsible  for  the  manage- 
ment of  approximately  $143.8  million  in  Fiscal  Year  1979. 
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Carcinogenesis  Extramural  Program  ($143.8  Million] 


Dollars 
62.4 

Percentage 

Contracts 

43% 

Grants 

77.1 

54% 

CREGS 

2.1 

1% 

Sub-Total 

141.6 

98% 

In  House 

2.2 

00/ 

Total 

143.8 

100% 

FY '79 


Carcinogenesis  Extramural  Program  Contracts  (S62.4  Million' 

By  Branch 


Branch 

Dollars 

Percentage 

Biological 
Carcinogenesis 

32.1 

51% 

Chemical  &  Physical 
Carcinogenesis 

22.4 

36% 

Special  Programs 

7.9 

13% 

TOTAL 

62.4 

100% 
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Carcinogenesis  Extramural  Program  Grants  (S77.1  Million) 

By  Branch 


Branch 

Dollars 

Percentage 

Biological 
Carcinogenesis 

37.5 

49% 

Chemical  &  Physical 
Carcinogenesis 

26.9 

35% 

Special  Programs 

12.7 

16% 

TOTAL 

77.1 

100% 
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Distribution  of  Carcinogenesis  Extramural  Program  Contract  Funds 

($52.4  Million) 


Dollars 

Percentage 

Research  Contracts 

28.8 

47% 

Resource  Contracts 

17.1 

27% 

Interagency  Contracts 

5.2 

8% 

Frederick  Cancer 
Research  Center  Contract 

11.3 

18% 

Total 

62.4 

100% 
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Distribution  of  Carcinogenesis  Extramural   Program  Grants  Funds 
($79.2  Million) 


Dollars 

Percentage 

Traditional  Research 
Grants 

54.2 

67% 

Program  Project ' 
Grants 

21.9 

28% 

Conference  Grants 

.4 

1% 

Young  Investigator 
Grants 

.6 

1% 

Cancer  Research 
Emphasis  Grants 

2.1 

3% 

Total 

79.2 

100% 
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Carcinogenesis  Extramural  Program  Grants  ($77.1  Million) 

By  Type 


Biological 
Carcinogenesis 

New    C 
(Tl) 

4.3 

omo.  Ren. 
(T2) 

8.3 

Suppl . 
(T3) 

.9 

Continuation 
(T5) 

24.0 

Totals 
37.5 

Chemical  &  Physical 
Carcinogenesis 

4.6 

2.6 

.  2 

19.5 

26.9 

Special  Programs 

2.8 

1.6 

.5 

7.8 

12.7 

TOTALS 

n.7 

12.5 

1.6 

51.3 

77.1 

% 

15% 

15% 

2% 

67% 

100% 
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Centralizing  responsibility  for  scientific  management  and  coordination  of 
research  efforts  supported  under  both  the  grant  and  contract  mechanisms  has 
been  attempted  only  recently.  As  anticipated  it  has  produced  numerous  short 
term  problems,  but  the  long  term  advantages  should  be  great.  Progress  con- 
tinues to  be  made  on  broad  investigational  fronts  and  these  areas  of  advance- 
ment are  well  described  in  the  individual  branch  summaries  which  follow. 
Outstanding  are  the  investigational  approaches  to  the  understanding  of  early 
events  in  the  process  of  transformation;  the  continued  progress  in  elucidating 
the  metabolic  events  which  control  (either  by  activation  or  clearance)  the 
carcinogenic  effects  of  specific  chemicals;  and  the  rapid  progress  being  made 
in  developing  and  understanding  of  certain  aspects  of  chemoprevention.  Of 
equal  importance,  and  perhaps  more  immediate  impact,  are  the  activities 
devoted  to  obtaining  a  better  understanding  of  the  environmental  factors 
which  are  related  to  human  cancer  incidence.  Well  designed  epidemiological 
studies,  carefully  planned  and  supported  by  the  necessary  laboratory  investi- 
gations, offer  the  possibility  of  developing  the  information  on  which  effec- 
tive intervention  programs  could  be  based. 

Since  the  Extramural  Program  has  assumed  responsibility  for  the  scientific 
management  of  grant  activities  in  the  carcinogenesis  area,  we  have  included  a 
listing  of  active  grants.  This  listing  has  been  prepared  in  June  and  may  not 
include  all  of  the  grant  activities  which  will  ultimately  be  funded  during 
this  fiscal  year.  In  an  effort  to  reduce  the  volume  of  the  annual  report,  we 
have  excluded  the  customary  listing  of  publications.  Such  lists  are  available 
from  the  Extramural  Branches  on  request.  The  number  of  such  publications  is 
in  excess  of  1470  for  the  Biological  Carcinogenesis  Branch,  410  for  the 
Chemical  and  Physical  Carcinogenesis  Branch,  and  310  for  the  Special  Programs 
Branch. 
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SUMMARY  REPORT 
BIOLOGICAL  CARCINOGENESIS  BRANCH 


The  Biological  Carcinogenesis  Branch  was  established  by  NCI  in  July,  1978 
as  part  of  a  major  NCI  reorganization.  The  Branch  consists  of  the  former 
Collaborative  Research  Branch  of  the  Viral  Oncology  Program  (VOP),  Division 
of  Cancer  Cause  and  Prevention  (DCCP);  the  former  VOP  Office  of  Program 
Resources  and  Logistics;  the  VOP  Editorial  Unit;  and  the  Viral  Oncology 
grants  program,  Division  of -Cancer  Research  Resources  and  Centers  (DCRRC). 
At  the  same  time,  as  part  of  the  reorganization,  the  Virus  Cancer  Program 
Scientific  Review  Committee  was  merged  with  the  Carcinogenesis  Program 
Scientific  Review  Committee  and  the  responsibility  for  the  scientific 
merit  review  of  carcinogenesis  contracts  was  transferred  to  the  Division 
of  Cancer  Research  Resources  and  Centers. 

The  Biological  Carcinogenesis  Branch  plans,  initiates,  coordinates,  eval- 
uates, and  maintains  an  extramural  basic  and  applied  research  program  on 
the  role  of  biological  agents  as  possible  etiological  factors  or  co-factors 
in  cancer  and  on  the  control  of  these  agents  and  their  diseases;  plans, 
develops,  allocates,  and  maintains  research  resources  necessary  for  the 
conduct  of  the  coordinated  research  program,  including  selection  of  appro- 
priate contractors  and  management  of  resources  contracts;  develops  and 
maintains  computerized  management  information  systems;  plans  and  conducts 
appropriate  scientific  meetings  and  workshops  to  further  program  objec- 
tives; establishes  program  priorities,  evaluates  program  effectiveness, 
integrates  the  activities  of  the  various  elements,  represents  the  biolog- 
ical program  area,  and  provides  advice  in  management  and  scientific 
decision-making  meetings  within  the  Division;  and  provides  project  officers 
for  monitoring  collaborative  research  activities  of  the  Division. 

The  extramural  activities  of  the  Branch  (Table  I)  are  accomplished  through 
contractual  agreements  with  universities,  research  institutes,  and  commer- 
cial organizations,  and  through  traditional  individual  research  grants  and 
program  project  grants  with  universities  and  research  institutes.   Currently, 
the  Branch  administers  over  400  research  activities  with  an  annual  budget 
of  approximately  71  million  dollars.  As  part  of  the  recent  NCI  reorganization, 
there  was  a  major  policy  change  in  1978  in  the  use  of  the  contract  mechanism 
for  the  funding  of  basic  research.  The  new  policy  requires  that  basic 
research  projects  submitted  from  institutions  qualifying  for  NCI  grant 
support  should  be  reviewed  and  administered  for  funding  under  the  grant 
mechanism  rather  than  by  the  contract  mechanism.   As  a  result  of  that 
policy  a  number  of  research  contracts  involving  basic  efforts  have  been 
scheduled  for  termination  during  the  current  and  future  fiscal  years  and 
the  contractors  have  been  requested  to  reapply  for  support  under  the  grant 
mechanism.  As  a  result  of  this  shift  the  branch  funds  for  grants  now 
exceed  the  dollars  expended  for  contract  research  (Figure  1). 

The  research  projects  of  the  Branch  divide  into  three  main  categories 
(Table  II).   Research  programs  on  viruses  with  a  DNA  core  which  are  known 
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or  suspected  to  be  involved  in  the  induction  of  malignant  transformation 
are  included  in  the  DNA  Virus  Studies.   Research  dealing  with  RNA  core 
viruses  which  are  known  or  suspected  of  involvement  in  the  malignant 
transformation  of  animal  and  human  cells  are  covered  by  the  RNA  Virus 
Studies.   Research  concerned  with  general  mechanisms  of  cell  or  gene 
control  and  function,  application  of  various  carcinogenic  mechanisms,  and 
multidiscipl inary  host-virus  interactions  are  managed  by  the  Special 
Projects.  Although  several  viruses  are  under  consideration  as  causal 
factors  in  human  malignancy,  the  major  thrush  in  cancer  virology  has 
shifted  from  the  search  for  particulate  cancer-causing  viruses  to  studies 
of  the  mechanism  of  carcinogenesis  and  the  expression  of  viral  genes 
(Figure  2). 

Additionally,  the  Branch  is  responsible  for  planning,  developing,  allo- 
cating and  maintaining  the  biological  research  resources  necessary  for  the 
extramural  research  effort,  and  that  activity  is  coordinated  within  the 
Branch  office  and  administered  by  Research  Resources.   The  Biological 
Carcinogenesis  Branch  Research  Resources  Contract  Review  Group  is  a  standing 
Branch  committee  which  provides  general  support  and  recommendations  concern- 
ing biological  resources,  and  conducts  appropriate  reviews  for  the  BCB 
research  resources  contracts.  The  Contract  Review  Group  meets  on  a  regular 
basis  under  the  auspices  of  the  branch  office.   Among  the  research  items 
available  through  research  resources  are:   testing  services  to  establish 
the  identity  of  cell  cultures  and  the  presence  of  viruses  in  biological 
specimens;  limited  numbers  of  experimental  animals  including  primates, 
nude  and  congenic  mice  and  gnotobiotic  avian  materials;  avian  myeloblas- 
tosis virus  reverse  transcriptase  which  has  been  distributed  on  a  world- 
wide basis  to  over  500  recipients  in  the  last  year;  primate,  feline,  avian 
and  murine  viruses  as  well  as  antisera  to  these  agents  and  their  subunit 
proteins;  and  human  specimens  for  research  purposes.  Thus  a  wide  range  of 
services  and  biological  materials  are  available  to  support  the  needs  of 
research  in  biological  carcinogenesis.   These  materials  have  been  distrib- 
uted to  over  1000  individual  investigators  in  the  last  calendar  year. 

The  Data  Management  and  Information  element  of  the  Biological  Carcinogenesis 
Branch  (BCB)  is  responsible  for  maintaining  data  and  providing  reports  to 
aid  in  the  planning,  monitoring  and  evaluation  of  the  extramural  program 
administered  by  the  BCB.  The  Information  unit  performs  a  variety  of 
special  services  for  the  Branch  and  other  related  offices  within  the 
extramural  program.   The  unit  is  primarily  responsible  for  the  collection 
and  dissemination  of  scientific  information  in  the  area  of  virus  cancer 
research.   Services  are  available  to  branch  staff  members,  branch  con- 
tractors and  grantees,  and,  as  far  as  possible,  to  other  personnel  in  the 
extramural  area.   The  Data  Management  unit  is  responsible  for  the  auto- 
mated retrieval  and  inventories  of  BCB  resources,  computer-systems  planning, 
and  automated  analysis  and  management  support.   The  automated  inventories 
include  the  Research  Resources  serum  collection,  the  human  tissue  collection, 
and  the  collections  of  the  satellite  resources  systems. 

An  additional  responsibility  of  the  Branch  is  the  monitoring  and  evalua- 
tion of  the  virus  and  reagent  production  activities  of  the  Viral  Resources 
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Laboratory  at  the  NCI  Frederick  Cancer  Research  Center  (FCRC).  The  day-to-day 
management  of  the  distribution  of  the  research  materials  prepared  at  FCRC 
is  the  responsibility  of  the  Research  Resources  component. 

DNA  Virus  Research  Studies.   DNA  virus  research  projects  consist  of  further 
detection  of  viral  associations  with  neoplasia  in  man,  the  characterization 
and  biological  activity  of  suspect  viruses,  the  intracellular  relationships 
between  DNA  virion  and  host  intracellular  components,  virus  genome  expres- 
sion and  intracellular  control,  the  induction  of  neoplasia,  the  inhibition 
of  replication  and  transformation,  and  the  development  of  methods  for 
control  or  intervention. 

Studies  on  the  relationship  of  the  Epstein  Barr  virus  (EBV)  to  Burkitt 
lymphoma  (BL)  and  nasopharyngeal  carcinoma  (NPC)  span  a  broad  range  of 
activities  designed  to  define  the  etiological  factors,  pathogenesis, 
diagnosis  and  prognosis,  host  factors  in  disease,  and  the  molecular 
biology  of  the  virus-host  cell  interaction.  Sero-epidemicological  studies 
have  already  demonstrated  the  association  of  EBV  with  BL  and  NPC. 
Emphasis  is  now  on  the  definition  and  characterization  of  the  viral  and 
host  factors  which  impinge  on  the  broad  areas  noted  above.  Thus,  a  major 
effort  in  the  BCB  DNA  virus  research  program  resides  in  viral  antigen 
elucidation,  viral  genome  structure  and  function,  diagnostic  and  prognos- 
tic methodologies,  and  a  better  understanding  of  the  activities  of  lymphoid 
cell  types.  The  concept  that  viruses  play  a  role  in  oncogenesis  is  strength- 
ened by  the  application  of  viral  markers  as  an  aid  to  diagnosis/prognosis. 
The  immunoglobin  A  antibody  to  Epstein-Barr  virus  viral  capsid  antigen 
detected  in  peripheral  blood  and  saliva  of  nasopharyngeal  carcinoma  patients 
was  helpful  in  detecting  occult  tumors  of  the  head  and  neck  region.   The 
levels  of  this  antibody  and  other  Epstein-Barr  virus  antibodies  in  naso- 
pharyngeal carcinoma  patients  dropped  during  successful  therapy  and  became 
elevated  again  before  the  recurrence  of  nasopharyngeal  carcinoma  tumor. 
Antibody  was  not  detected  in  normal  subjects  and  was  present  only  in  low 
levels  in  sera  from  lymphomas  or  other  types  of  head  and  neck  carcinomas. 
In  a  study  of  undifferentiated  carcinomas  of  the  nasopharynx  multiple 
copies  per  cell  of  Epstein-Barr  virus  DNA  were  found  in  every  case.   Head 
and  neck  carcinomas  outside  the  nasopharynx  were  all  negative.  These 
results  confirm  the  regular  and  unique  association  of  Epstein-Barr  virus 
DNA  with  undifferentiated  carcinomas  of  the  nasopharynx.   In  studies  on 
the  clinical  course  of  Burkitt  lymphoma,  preliminary  data  suggest  a 
relationship  between  antibody-dependent  lymphocyte  cytotoxicity  titers  and 
a  favorable  clinical  course.   Long-term  Burkitt  lymphoma  survivors  have 
significantly  higher  titers  than  patients  who  died  with  recurrences  and 
metastases. 

Herpes  simplex  virus  type  2  (HSV-2),  the  major  cause  virus  of  cervicitis 
and  suggested  etiological  agent  of  carcinoma  of  the  uterine  cervix,  forms 
a  significant  portion  of  the  program  of  the  DNA  Virus  Studies.   Since 
infectious  virus  has  not  been  found  in  cervical  tumor  tissue,  efforts  are 
being  made  to  isolate  a  small  fragment  of  viral  DNA  which  is  involved  in 
morphological  transformation  for  use  as  a  probe  in  tumor  cells.   In  addition, 
studies  on  characterization  of  purified  early  and  structural  antigens  are 
being  conducted  in  order  to  provide  tools  for  detection  of  viral  markers 
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in  tumor  cells.   Ij]  vitro  cell  culture  systems  are  being  studied  to  deter- 
mine whether  chemical  carcinogens  and  hormones  increase  cell  suscepti- 
bility to  HSV-2  infection  and  biochemical  transformation  by  HSV-2. 

In  order  to  eliminate  the  primary  HSV2  infection,  efforts  are  being  made 
to  prepare  a  sub-unit  vaccine  for  prevention  of  the  lytic  form  of  the 
disease.   Significant  progress  has  been  made  in  the  development  of  a 
nucleic  acid-free  glycoprotein  vaccine  which  has  been  shown  to  induce 
protection  in  mice  against  acute  infection  and  to  markedly  reduce  latency 
in  mice  challenged  with  HSV-l.   Further  testing  of  this  vaccine  for  immu- 
nization of  the  human  population  is  under  investigation. 

Progress  in  identifying  the  transforming  proteins  coded  by  DNA  viruses  is 
also  taking  place.   In  the  case  of  Simiam  virus  40  (SV40),  a  nuclear 
antigen  (T  antigen)  specified  by  one  of  the  three  SV40  genes  (the  A  gene) 
is  involved  in  transforming  fibroblasts  to  tumor  cells  and  in  the  induc- 
tion of  cancer  in  model  animal  systems.   The  T  antigen  is  a  protein  with  a 
molecular  weight  of  94,000  daltons.   Recently,  a  complexity  has  been  added 
to  this  picture  in  that  an  immunologically  related  protein  of  17,000 
daltons  ("little  t")  appears  also  to  be  involved  in  transformation,  although 
its  exact  role  and  relationship  to  "big  T"  is  unclear  as  yet. 

RNA  Virus  Research  Studies.   The  RNA  virus  research  projects  primarily 
involve  virus  detection  in  neoplastic  conditions,  virus  isolation  and 
characterization,  the  replicative  process,  host-virus  intracellular  relation- 
ships, the  function  of  the  virus  genome  in  the  disease  process,  the  mechanism 
of  cell  transformation  to  malignancy,  and  the  inhibition  of  viral  replication 
and  the  intervention  of  cell  transformation. 

While  some  RNA  tumor  viruses  exist  primarily  as  infectious  particles,  most 
are  in  a  repressed  form  integrated  into  the  cellular  chromosomes  and  these 
endogenous  viruses  are  derepressed  by  x-irradiation,  chemicals,  and  infec- 
tion by  other  viruses.   These  viruses  readily  undergo  genetic  recombina- 
tion in  cells  and  highly  oncogenic  strains  of  sarcoma  and  leukemia  viruses 
have  resulted.   These  viruses  contain  two  classes  of  genes:   those  involved 
with  viral  replication  and  virion  structural  proteins,  and  those  specifi- 
cally responsible  for  cell  transformation.   Recent  studies  indicate  that 
whole  virus  may  not  be  required  for  converting  a  normal  cell  into  a  cancer 
cell,  and  that  only  one  or  two  viral  genes  may  be  involved.   Studies  to 
identify,  characterize,  and  isolate  a  "transforming  factor",  a  cellular 
substance  which  may  trigger  cells  to  become  malignant  constitute  a  major 
part  of  the  basic  research  investigation  in  the  area  of  RNA  tumor  virus 
studies. 

A  major  advance  in  elucidating  the  mechanism  of  carcinogenesis  is  the 
identification  of  a  protein  product  of  the  so-called  src  gene  of  the  avian 
sarcoma  virus  (an  RNA  virus),  believed  to  be  responsible  for  transforming 
normal  chicken  fibroblasts  to  sarcoma  cells  jj}  vitro,  and  for  inducing 
sarcoma  in  chickens.   This  protein  is  not  a  constituent  of  the  virus  but 
rather  a  product  coded  by  it.   Defective  viruses  lacking  the  src  gene 
induce  neither  the  protein  nor  sarcoma.   Thus,  the  protein,  which  has  a 
molecular  weight  of  about  50,000,  is  transformation-specific.   The  same 
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protein  was  subsequently  identified  in  an  jj}  vitro  protein-synthesizing 
system  when  supplemented  with  appropriate  constituents  of  the  nondefective 
virus  but  not  when  supplemented  with  constitutents  of  the  defective  virus 
lacking  the  src  gene.   More  recently,  the  protein  was  characterized  as  a 
kinase,  i.e.,  a  phosphorylating  enzyme.   Its  precise  function  in  the 
transformation  event  remains  to  be  determined. 

Since  genetic  recombination  between  viruses,  and  between  viruses  and 
cellular  genes,  is  known  to  occur,  it  has  been  surmised  that  recombination 
between  the  genes  of  a  defective  nontransforming  virus  and  "normal"  cellular 
genes  could  be  the  mechanism  whereby  transforming  viruses  are   generated. 
Transformation-defective  avian  viruses  (mutants  lacking  the  src  gene  in 
whole  or  in  part)  were  inoculated  into  day  old  chicks.   From  every  sarcoma 
that  subsequently  developed,  a  fully  transforming  sarcoma  virus  was  recovered. 
The  possibility  that  the  recovered  sarcoma  virus  was  really  present  in 
subliminal  amounts  in  the  original  defective  virus  preparation  was  excluded 
as  an  explanation  of  the  results.   It  was  inferred,  therefore,  that  the 
new  virus  was  generated  from  the  interaction  of  the  genomes  of  the  defec- 
tive virus  and  chicken  cells.  The  location  and  exact  nature  of  the  genes 
of  the  chicken  cell  which  conferred  sarcoma  properties  to  the  defective 
virus  have  yet  to  be  elucidated. 

The  importance  of  these  studies  is  that  they  may  lead  to  the  formulation 
of  general  principles  applicable  to  the  biogenesis  of  neoplasia  in  general, 
and  the  possibility  that  gene  products  of  this  sort  may  be  useful  reagents 
in  the  prevention  or  treatment  of  cancer.   In  this  regard,  protective 
vaccination  with  a  virus-coded  product  has  been  successful  in  the  case  of 
cat  leukemia,  a  naturally  occurring  disease  in  an  outbred  species.  Thus, 
vaccination  with  formaldehyde-treated  leukemia  cells  was  effective,  whereas 
vaccination  with  the  virus  itself  was  not.   It  is  believed  that  a  virus-coded 
protein  (FOCMA)  on  the  cell  surface  is  the  antigen  responsible  for  conferring 
protection.   Perhaps  it  is  more  than  coincidental  that  purified  FOCMA  has 
a  molecular  weight  of  55,000  approximating  that  of  the  src  gene  product  of 
the  avian  sarcoma  virus.   This  example  illustrates  the  broad  concept  of 
investigating  transformation  gene  products  for  prevention  of  cancer. 

Special  Projects  Research  Studies.  The  special  projects  research  area 
deals  with  mechanisms  and  regulation  of  gene  expression  in  viral  systems 
(mainly  the  type-B  tumor  virus  associated  with  mammary  cancer),  biogenesis 
of  transformed  membranes,  the  biology  of  host-virus  interactions,  and  the 
relationship  of  immune  functions  to  tumorigenesis.  The  majority  of  research 
projects  concerning  breast  cancer  utilize  the  mouse  mammary  tumor  virus 
(MuMTV)-mouse  model  system.  The  expression  and  function  of  each  mouse 
mammary  tumor  virus  is  influenced  by  many  factors  (genetic  hormonal, 
environmental)  operating  within  and  on  each  mouse.   Information  obtained 
from  studies  concerned  with  the  natural  history  of  MuMTV  infection  have 
shown  that  restriction  endonucl eases  can  distinguish  proviral  DNA  intro- 
duced by  infection  with  MuMTV  (C3H)  from  viral  DNA  endogenous  to  BALB/c 
mice;  that  mammary  tumors  and  glands  from  BALB/cfC3H  mice  are  infected 
with  MuMTV  (C3H)  whereas  livers  are  uninfected;  that  a  limited  region  of 
viral  DNA  probably  encompasses  the  points  of  attachment  to  cellular  DNA, 
suggesting  that  the  integrative  process  produces  a  provirus  approximately 
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colinear  with  viral  RNA;  that  a  large  number  of  sites  in  cellular  DNA  can 
accommodate  a  newly  acquired  provirus;  that  each  mammary  tumor  is  composed 
of  cells  derived  principally  from  one  or  a  few  of  the  many  infected  mammary 
gland  cells;  that  feral  mice  display  marked  heterogeneity  with  respect  to 
the  number  of  copies  and  sites  of  insertion  of  endogenous  MuMTV  specific 
DNA  with  occasional  mice  apparently  free  of  MuMTV  DNA;  and  finally,  that 
MuMTV  core  envelope  proteins  are  synthesized  from  two  different  mRNA's 
with  approximate  sizes  of  35S  and  24S,  respectively. 

The  search  for  viral  association  with  human  breast  malignancies  has  intensi- 
fied.  Indirect  evidence,  utilizing  two  different  methods  of  detection, 
indicate  that  human  breast  tumors  contain  an  antigen  which  crossreacts 
with  the  glycoprotein  component  (gp52)  of  MuMTV.  This  antigenic  cross- 
reactivity  resides  in  the  polypeptide  portion  and  not  in  the  sugar  moiety 
of  the  glycoprotein.   Preliminary  data,  concerning  the  chemical  nature  of 
the  crossreactive  antigen  found  in  human  breast  cancer  cells,  indicate 
that  it  has  a  molecular  weight  of  58,000  and  share  the  following  charac- 
teristics with  two  related  MuMTV  envelope  antigens  (RIII  gp55  and  A  gp50), 
all  are  glycoproteins  with  the  same  N-terminus  (lysine)  and  all  have 
similar,  but  not  identical,  tryptic  peptide  maps.  Tumor  eluates  from 
selected  patients  contain  a  protein  which  immunologically  crossreacts  with 
the  glycoprotein  of  the  mouse  mammary  tumor  virus  and  also  with  a  protein 
isolated  from  a  human  breast  tumor  cell  line.   Further  developments  may 
provide  diagnostic  and  prognostic  tests  in  human  cancer. 

Cell-mediated  immunoassays  are  being  used  to  monitor  the  status  of  patients 
with  breast  disease.  A  leukocyte  response  to  extracts  prepared  from  human 
breast  tumors  or  from  purified  preparations  of  the  surface  protein  of  the 
mouse  mammary  tumor  virus  may  be  useful  in  distinguishing  benign  breast 
disease  from  breast  cancer  in  human  subjects  and  is  also  of  possible 
prognostic  value  of  post-operative  survival. 

The  effects  of  environmental  factors  on  endogenous  MuMTV  expression  in  low 
mammary  strains  of  mice  have  been  demonstrated.   Exogenous  MuMTV  does  not 
effect  the  frequency  of  tumor  induction  by  dimethylbenzanthracine  and  the 
long  term  stimulation  of  endogenous  hormones  resulted  in  an  increased 
incidence  of  both  hyperplasias  and  tumors. 

The  Biological  Carcinogenesis  Branch  also  plans  and  conducts  appropriate 
scientific  meetings  and  workshops  to  review  the  current  status  of  selected 
extramural  research,  to  solicit  the  views  and  attitudes  of  the  scientific 
community,  to  evaluate  new  ideas  and  concepts,  and  to  help  formulate 
extramural  research  projects  for  further  development. 

A  workshop,  jointly  organized  by  Dr.  Diana  Lopez,  University  of  Miami,  and 
the  BCB  was  held  in  Key  Biscayne,  Florida,  in  December,  1978,  and  titled 
"Workshop  on  the  Biological  and  Therapeutic  Implications  of  all  Cell 
Mediated  Immunity  for  Breast  Cancer."  The  sessions  of  the  workshop  reviewed 
the  needs  and  problems  concerning  standardization  of  reagents  and  tests, 
the  current  status  of  the  mouse  model  and  human  studies,  and  emphasized 
critical  areas  of  research.   Another  workshop,  jointly  organized  by  Dr. 
Werner  Henle,  Childrens  Hospital  of  Philadelphia,  and  the  Director,  DCCP, 
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was  held  in  Philadelphia  in  January,  1979.  The  objective  of  the  "Epstein-Bar'- 
Virus  -  Burkitt's  Lymphoma  Workshop"  was  to  identify  areas  of  research  of 
special  importance  to  the  NCI.   The  workshop  provided  the  division  with  an 
impressive  list  of  recommendations  covering  all  areas  of  research  ranging 
through  epidemology,  EBV-related  studies  on  ni  vivo  tumors,  the  role  of 
EBV  in  lymphoprol iferative  lesions  in  immunodef icient  states,  EBV- induced 
transformation,  cytogenetics,  regulation  of  viral  latency,  molecular 
biology,  viral  genetics,  antigen  studies,  cell  mediated  immunity,  and 
model  studies  in  nonhuman  primates.   Jointly  organized  and  sponsored  by 
the  Bureau  of  Biologies,  FDA,  the  National  Institute  of  Allergy  and  Infec- 
tious Diseases,  and  the  National  Cancer  Institute,  a  workshop  was  held  at 
NIH  in  February,  1979.  The  purpose  of  the  "Experimental  Herpesvirus 
Vaccine  Workshop"  was  to  provide  an  open  scientific  discussion  of  the 
complex  and  difficult  problems  involved  in  the  development  and  regulation 
of  herpesvirus  vaccines.  The  workshop  covered  the  diseases  and  inter- 
vention methods  for  cytomegalovirus,  varicella-zoster  viruses,  and  herpes 
simplex  viruses.  A  workshop,  jointly  organized  by  the  BCB  and  Dr.  Fred 
Rapp,  Pennsylvania  State  University,  was  held  in  Hershey  in  May,  1979. 
The  objective  of  the  "Herpes  Simplex  Virus  Workshop"  was  to  develop  direc- 
tions of  research  that  would  improve  the  current  understanding  of  the 
relationship  of  herpes  simplex  virus  to  infectious  disease  and  possibly 
cancer.  The  workshop  pointed  to  the  need  for  expansion  of  research  in 
molecular  biology;  development  of  model  systems  for  the  study  of  latency, 
transformation,  and  oncogenicity;  development  of  procedures  for  diagnosis 
and  prognosis;  understanding  of  virus  strain  differences;  and,  immune 
responsiveness  of  the  infected  host. 


J  0  / 


TABLE  I 


BIOLOGICAL  CARCINOGENESIS  BRANCH 


Extramural  Activities  -  FY  1979 


Research  Contracts 
Traditional  Research  Grants 
Cancer  Research  Emphasis  Grants 
Research  Resources  Contracts 
Data  Management  and  Information  Contracts 
Frederick  Cancer  Research  Center 
Research  Effort  ($5,935,000) 
Extramural  Resources  ($600,000) 
Interagency  Agreement  ($855,000) 

TOTAL 


No.  of 

Contracts/Gran 

its 

Funding 

80 

$15,838,179 

313 

37,500,000 

20 

1,654,000 

26 

8,618,170 

ts     1 

325,343 

2 

7,390,000 

442 


$71,325,692 


TABLE  II 


BIOLOGICAL  CARCINOGENESIS  BRANCH 


FY  1979 


CONTRACTS 


GRANTS 


No.  of       $ 
Contracts  (Minions) 


No.  of     $ 
Grants  (Mill i or  3) 


DNA  VIRUS  STUDIES 

Elucidation  of  role  of  viruses  in 
induction  of  neoplastic  disease 

Viral  associations  with  neoplasia 
in  humans 

Characterization  and  biological 

activity  of  oncogenic  and  suspected 
oncogenic  DNA  viruses 

Intracellular  relationships  established 
between  DNA  virion  and  intracellular 
components 

Virus  genome  expression  and  intra- 
cellular control 

Mechanisms  of  reproduction  and 
induction  of  neoplasia 

Inhibition  of  replication  and 
transformation 

Development  of  methods  for  control  of 
virus  infections  or  prevention  of 
induction  of  neoplasia  in  humans 

RNA  VIRUS  STUDIES 


26 


5.1 


131 


13.9 


39 


6.9 


135 


15.0 


Detection  in  case  material  of  activities 
or  components  characteristic  of  RNA 
viruses 

Virus  isolation  and  characterization 

Virus  replicative  processes 

Intracellular  relationship  between 
virion  and  cellular  components 

Function  of  virus  genome  components  in 
the  disease  process  and  cellular 
control  of  expression 

Mechanisms  of  virus-induced  cell  trans- 
formation to  malignancy 

Inhibition  of  viral  replication  and 
cell  transformation 

Interaction  between  virus  and  environ- 
mental carcinogens  resulting  in 
enhanced  incidence  of  neoplasia 

Host  response  to  the  presence  of  viral 
information  resulting  in  altered 
susceptibility  to  infection/malignancy 
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FY  1979 


CONTRACTS 


GRANTS 


< 


SPECIAL  PROJECTS 

Morphogenesis  of  mouse  (Mammary  tumor 
virus  (MuMTV);  biological  characteri- 
zation of  MuMTV  variants;  host  control 
of  virus  expression 

Mechanisms  of  mammary  carcinogenesis  in 
animal  systems;  relationship  of 
viral/extrinsic  factors 

Detection  of  viral  information  in  human 
breast  carcinomas;  detection  of  host 
immunological  response  to  type  B 
retroviruses 

Growth  and  cell  control  processes, 
mechanisms,  and  regulation  of  gene 
expression  in  viral  and  nonviral 
systems 

Biogenesis  of  transformed  membranes; 
molecular  dynamics  and  structure  of 
non-oncogenic  viruses  and  membrane 
assembl ies 

Biology  of  host-virus  interactions; 
relationship  of  immune  function 
to  tumori genes  is 

RESEARCH  RESOURCES 

Plan,  develop,  and  allocate  research 

materials 
Selection  of  appropriate  contractors 
Management  of  resource  contracts 

DATA  MANAGEMENT  AND  INFORMATION 

Develop  and  maintain  computerized  infor- 
mation systems  for  distribution  and 
utilization  of  resources 

Collect  and  dissiminate  scientific, 
administrative,  and  budgetary  infor- 
mation 

FREDERICK  CANCER  RESEARCH  CENTER 

MuHifacted,  comprehensive  biological 
carcinogenesis  program  including 
basic  and  applied  viral  oncology 
research  and  associated  research 
support  activities 

TOTAL 


No.  of       $ 
Contracts  (Millions) 


15 


3.8 


26 


8.6 


0.3 


7.4 


109 


32.1 


No.  of     $ 
Grants  (Mi  1 1  ions) 


47 


8.6 


I 


313 


37.5 
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SUMMARY  REPORT 

GRANTS  ACTIVITIES 

Biological  carcinogenesis  studies  involve  the  role  of  viruses  as  a  primary 
or  contributory  factor  in  the  cause  of  cancer  and  the  consequences  of  this 
for  the  identification  of  susceptible  individuals,  early  diagnosis,  and 
developments  of  new  modes  of  prevention  and  treatment.  Investigations 
comprise  studies  at  the  cellular  and  molecular  levels,  as  well  as  the  level 
of  the  host,  in  model  systems  and  in  man.  They  include,  among  others,  the 
nature  and  mechanism  of  neoplastic  transformation  and  its  expression  at  all 
levels  of  biological  organization,  the  biology  and  chemistry  of  the  cell- 
virus  and  host-virus  relationship,  the  pathogenesis,  pathology  and  immunology 
of  virus-induced  neoplastic  diseases,  and  basic  research  relevant  to  cancer, 
such  as  investigations  of  gene  expression  and  cell  regulatory  functions 
in  which  viruses  are  important  tools. 

Although  so  far  viruses  have  not  been  unambiguously  identified  as  a 
causal  element  in  human  malignancies,  there  is  abundant  evidence  that 
a  wide  variety  of  viruses  can  transform  normal  cells  to  malignant  cells 
in  vitro,  occasionally  with  great  efficiency,  can  readily  induce  cancer 
in  various  species  of  animals,  and  are  frequently  the  cause  of  their 
natural  malignant  diseases.  For  these  reasons,  viruses  continue  to  be 
a  powerful  stimulus  to  investigate  their  role  in  human  cancer. 

The  key  problem  which  the  virus  approach  to  cancer  is  most  likely  to  solve 
concerns  the  mechanism  whereby  a  normal  cell  is  converted  to  a  cancer  cell, 
and  the  elucidation  of  the  fundamental  change(s)  in  a  cell  which  renders 
it  no  longer  subject  to  normal  physiological  control,  in  short,  a  cancer 
cell.  Not  only  are  the  viruses  powerful  transforming  agents,  but  perhaps 
of  equal  importance  they  provide  techniques  and  specific  markers  which 
allow  investigators  to  follow  the  intricacies  of  the  process  of  neoplastic 
transformation  in  the  cell  with  relative  ease.  In  this  regard,  viruses, 
particularly  tumor  viruses,  (because  they  are  minimally  disruptive  and 
certainly  less  likely  to  kill  the  cells  they  infect),  are  almost  ideal 
either  as  models  or  as  probes  for  the  investigation  of  various  more-or- 
less  normal  cellular  processes  as  well,  such  as  the  analysis  of  gene 
structure  and  function,  the  mechanism  of  flow  of  genetic  information  in 
the  cell,  and  the  control  and  regulation  of  gene  expression.  These 
considerations  place  tumor  virology  in  the  forefront  as  one  of  the 
strongest  branches  of  cell  biology. 
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Recent  Accomplishments 

Normalization  of  Virus-transformed  Cells: 

There  is  increasing  appreciation  that  tumor  cells  may  spontaneously 
assume,  or  be  induced  to  assume  relatively  normal  behavioural  oatterns 
including  loss  of  oncogenicity,  indicating  that  their  cancerous  state  is, 
in  fact,  reversible  (Stansly  1974).  This  is  an  intriguing  and  encouraging 
fact  which  has  implications  for  the  treatment  of  cancer.  A  number  of 
investigators  have  undertaken  an  analysis  of  the  reversion  of  virus-transformed 
cells,  one  of  the  most  detailed  being  that  of  Faras  and  co-workers  (1979) 
using  vole  cells  and  ROUS  sarcoma  virus  as  the  model  system.  Remarkably, 
no  significant  differences  were  found  in  transformed  vole  or  fully  reverted 
cells  with  respect  to  viral  products  or  viral -coded  products  such  as  the 
60,000  MW  protein  presumably  responsible  for  transformation  (Brugge  and 
Erikson,  1979).  Evidently  this  protein,  while  existing  in  the  reverted  cell, 
could  no  longer  function  to  maintain  the  oncogenic  state.  The  nature  of 
this  inhibition  is  obviously  of  the  greatest  interest. 

Relationship  of  RNA  Tumor  Viruses  to  Endogenous  Cell  Information: 

An  enigma  in  cell  biology  as  it  relates  to  cancer  concerns  the  nature 
and  function  of  DNA  sequences  in  the  genome  of  apparently  normal  cells  of 
vertebrates  that  are  homologous  to  RNA  tumor  virus  sequences.  Some  of 
these  cellular  sequences  may  even  express  proteins  closely  related  to 
tumor  virus  proteins.  Thus,  Del  Villano  (1979),  finds  a  class  of  glyco- 
proteins in  the  epididymal  secretions  of  all  mouse  strains  examined  that 
are  antigenically  and  structurally  related  to  the  70,000  MW  glycoproteins 
of  the  murine  leukemia  viruses.  This  point  is  emphasized  by  Opperman 
et  al  (1979).  Using  as  reagent  an  antiserum  directed  against  the  60,000 
MW  phosphoprotein  (pp  60  src),  of  the  avian  sarcoma  virus  these  workers 
examined  extracts  of  uninfected  chicken,  quail,  rat,  human  and  insect 
cells  for  such  a  protein.  They  found  that  all  the  vertebrates  (but  not 
insects)  contained  an  enzymatically  active  phosphoprotein  antigenically, 
chemically  and  functionally  homologous  with  pp60  src.   Indeed,  they 
suggest  that  the  cellular  protein  may  even  be  identical  to  the  src 
gene  product.   If  so,  they  would  attribute  neoplastic  transformation  to 
"the  mere  overloading  of  the  host  cell  with  a  normal  cellular  gene 
product".  The  regular  function  in  the  economy  of  the  cells  of  such  a 
substance  remains  at  this  time  a  profound  mystery. 

Activation  of  Infectious  DNA: 

The  complexities  involved  in  unraveling  the  nature  of  DNA  sequences 
normally  present  in  cells  and  related  to  tumor  viruses  is  illustrated 
in  the  case  of  the  endogenous  "RAV-0"  DNA  sequences  in  chickens.  The 
endogenous  sequences,  in  contrast  to  exogenously  RAV-0  infected  cells, 
are  not  infectious,  i.e.,  the  endogenous  sequences  are  somehow  inhibited 
from  expressing  themselves.  The  nature  of  this  inhibition  has  been 
investigated  by  Cooper  and  Silverman  (1978).  Isolated  DNA  from  cells 
with  RAV-0  endogenous  sequences  are  not  infectious  until  they  are  sheared 
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"to  the  approximate  size  of  the  virus  genomes".  This  finding  is  consistent 
with  the  hypothesis  (Cooper  and  Temin,  1976)  that  the  endogenous  genome  is 
linked  to  a  control  element  of  cellular  DNA  which  inhibits  RAV-0  transcrip- 
tion. Shearing  separates  this  element  from  RAV-0  which  can  now  express  its 
infectivi ty. 

DNA  Synthesis: 

The  essential  structure  of  DNA,  the  genetic  material  of  cells,  is  well 
established.  Its  synthesis,  however,  particularly  in  eukaryotic  cells, 
remains  a  challenging  problem.  A  recent  discovery  (Chalberg  and  Kelley, 
1979)  is  that  a  soluble  enzyme  system  from  adenovirus  infected  cells, 
but  not  from  normal  cells,  can  catalyze  the  synthesis  of  adenovirus  DNA 
in  vitro.  The  required  enzymes  are  virus  induced  cellular  proteins.  The 
importance  of  this  development  is  that  it  provides  an  approach  to  analyzing 
the  biochemical  mechanism  of  DNA  replication  of  complex  systems,  such  as 
that  of  eukaryotic  cells. 

Monoclonal  Antibodies: 

The  development  of  a  method  for  the  isolation  of  immunoglobul in-producing 
hybrid  cells  making  possible  the  production  of  monoclonal  antibodies  of 
predetermined  specificity  in  virtually  unlimited  amounts  has  opened  a  new 
technology  for  the  serological  analysis  of  proteins.  The  techniques  of 
producing  monoclonal  antibodies  from  hybridomas,  orginally  developed  by 
kohler  and  Milestein  (1975,  1976),  have  been  applied  to  studies  of  histo- 
compatibility antigens,  immunoglobulins  and  viral  proteins  (Gal f re,  et  al , 
1977;  Barnstable,  et  al ,  1978;  Koprowski ,  et  al ,  1977,  Martinis  and  Croce, 
1978;  Nowinski,  et  al ,  1979).  Indeed,  these  monclonal  antibodies  are 
the  most  specific  biological  probes  currently  available  for  the  analysis 
of  proteins,  and  offer  a  very  powerful  tool  for  use  in  a  wide  variety  of 
biological  problems,  including  the  analysis  of  viral  polymorphism. 

Mouse  Mammary  Tumor  Virus: 

The  many  factors  involved  in  the  etiology  of  breast  cancer  in  any  species 
is  still  not  fully  understood.  Many  investigators  are  attempting  to  elucidate 
some  of  these  factors  using  the  mouse  as  a  convenient  model.  The  reason  for 
this  is  that  the  pathology,  delayed  onset,  tissue  specifity  and  evidence  for 
endocrine  involvement  in  mouse  mammary  carcinoma  resembles  that  seen  for 
human  breast  cancer.  Thus,  whether  or  not  viruses  are  involved  in  the  human 
disease,  the  intracellular  mechanisms  by  which  the  mouse  mammary  tumor  virus 
(MuMTV)  induces  mouse  mammary  tumors  may  be  similar  to  those  triggering  human 
breast  cancer.  Investigators  to  date  have  found  that  the  expression  and 
function  of  each  MuMTV  is  influenced  by  many  factors  (genetic,  hormonal, 
environmental)  operating  within  and  on  each  mouse.  For  example,  recent 
studies  (Cohen  and  Varmus,  1979)  have  shown  that  proviruses  of  MuMTV 
endogenous  to  normal  mice  can  be  identified  by  molecular  hybridization 
and  distinguished  using  restriction  endonucleases.  Expanding  these  studies 
to  include  feral  mice  and  using  restriction  endonucleases  PstI  and  EcoRI, 
they  demonstrated  that  feral  mice  display  marked  heterogeneity  with  respect 
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to  the  number  of  copies  and  sites  of  insertion  of  endogenous  MuMTV  specific      1 
DMA  with  occasional  mice  apparently  free  of  MuMTV  D.NA.  Since  several  dif-       " 
ferent  MuMTV  provi ruses  present  in  laboratory  mice  have  segregated  like 
stable,  independent  genetic  elements  during  the  inbreeding  which  followed  a 
cross  between  Bagg  albino  and  DBA  mice  60  years  ago,  the  results  of  this 
study  favor  the  hypothesis  that  endogenous  provirus  has  been  established  by 
multiple  independent  infections  of  the  germ  cells  rather  than  by  somatic 
mutation  of  ancestral  proviruses  or  of  cellular  genes.  Presumably  an  a 

alteration  in  the  control  of  expression  of  these  proviruses  results  in  virus     m 
spread  and  subsequent  tumori genesis,  with  the  pathogenic  potential  of  the       ^ 
element  augmented  when  it  is  integrated  into  a  new  site  after  secondary 
infection.  This  suggests  that  the  site  at  which  an  endogenous  provirus  is 
integrated  in  cellular  DNA  may  have  a  considerable  influence  upon  its  expression. 

Emphasis  and  Projections: 

It  is  anticipated  that  the  potential  reversiblity  of  the  cancerous  state 
will  generate  research  grants  and  development  contracts  to  explore  and 
exploit  the  phemonmena  of  reversibility  in  efforts  to  induce  transformed 
cells  to  assume  normal  behavioral  patterns  as  a  possible  avenue  to  treatment. 
Virus-transformed  cells  offer  the  most  favorable  model  systems  for  investi- 
gating reversibility  and  its  mechanism. 

The  significance  of  endogenous  DNA  sequences  related  to  tumor  viruses  in 
the  cancer  process  and  their  function  in  normal  cell  processes  will  receive 
increasing  attention.  a 

Accelerated  research  will  be  encouraged  to  isolate  virus  coded  products  of 
both  RNA  and  DNA  tumor  viruses  specifically  responsible  for  transformation 
and  to  identify  derivatives  and  ancillary  substances  that  play  a  role  in 
morphological  and  oncogenic  transformation.  Efforts  to  utilize  these 
substances  to  prevent,  inhibit  or  reverse  the  process  will  be  a  major 
consideration  in  this  regard. 

Isolation  of  hybrid  cell  lines  producing  monoclonal  anti-MuMTV  and  other 
antibodies  will  be  further  developed. 

Hormonal  and  environmental  factors  in  the  induction  and  control  of  MuMTV 
expression  in  normal  and  preneoplastic  mouse  tissues  to  define  regulatory 
controls  which  may  determine  functions  of  viral  components  during  mammary 
tumori genesis  will  continue  to  be  explored. 


Other  Activities : 


Workshops  and  Conferences  supported  by  grants  in  FY79  included  the  following: 
(1)  Viral  Oncogenesis,  May  30  -  June  5,  1979  under  the  auspices  of  the 
XLIV  Cold  Spring  Harbor  Symposium  on  Quantitative  Biology;  (2)  Cold  Soring 
Harbor  Cancer  Research  Courses:  In  FY79  these  included  Molecular  Cytogenetics, 
Yeast  Genetics,  The  Tranformed  Cell  and  RNA  Tumor  Viruses. 
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SUMMARY  REPORT 
DNA  VIRUS  STUDIES 

DNA  Virus  Studies  concern  research  to  explore  the  possible  etiological 
relationship  of  DNA  viruses  to  human  malignancy.  The  viruses  mainly  studied 
are  the  Epstein-Barr  virus  (EBV),  herpes  simplex  viruses  (HSV),  the  papova- 
viruses,  particularly  BKV  and  JCV,  and  the  adenoviruses.   Nonhuman  primate 
herpesviruses  are  also  investigated  for  potential  application  in  animal 
models. 

DNA  Viruses  Associated  with  Human  Neoplastic  Diseases. 

EBV  Studies.   Studies  on  the  relationship  of  the  Epstein-Barr  virus  (EBV) 
to  Burkitt  lymphoma  (BL)  and  nasopharyngeal  carcinoma  (NPC)  span  a  broad 
range  of  activities  designed  to  define  the  etiological  factors,  patho- 
genesis, diagnosis  and  prognosis,  host  factors  in  disease,  and  the  molecular 
biology  of  the  virus-host  cell  interaction.  Sero-epidemiological  studies 
have  already  demonstrated  the  association  of  EBV  with  BL  and  NPC.  Emphasis 
is  now  on  the  definition  and  characterization  of  the  viral  and  host  factors 
which  impinge  on  the  broad  areas  noted  above.  Thus,  major  effort  in  the 
BCB  contract  program  resides  in  viral  antigen  elucidation,  viral  genome 
structure  and  function,  diagnostic  and  prognostic  methodologies,  and  a 
better  understanding  of  the  activities  of  lymphoid  cell  types. 

Epstein-Barr  virus-directed  nuclear  antigen  (EBNA)  has  been  purified  from 
both  Raji  and  Namalwa  cells;  it  has  a  mol  wt  of  180,000  with  a  53,000  mol 
wt  subunit  and  a  smaller  polypeptide  component  of  16,000  mol  wt.  Whether 
this  polypeptide  is  independent,  like  small  t  in  SV40  transformed  cells, 
or  enters  the  180,000  mol  wt  complex  has  yet  to  be  determined.   Preliminary 
evidence  indicates  that  EBNA  can  induce  cellular  DNA  synthesis. 

Studies  on  the  regulation  of  EBV  antigen  expression  in  EBV  DNA  carrying 
cells  at  the  single  cell  level  have  led  to  several  hypotheses.  Cell  lines 
which  express  only  EBNA  are  not  inducible  but  infectible,  may  represent 
EBV  deletion  mutants,  and  possess  few  EBV  genomes  per  cell  with  incomplete 
sequences.  Cell  lines  which  express  EBNA  and  small  amounts  of  early  antigen 
(EA)  are  inducible  for  EA  but  not  virus  DNA  and  possess  a  virus  DNA  poly- 
merase which  may  be  repressed.   Cell  lines  which  express  EBNA,  EA,  virus 
DNA,  and  virus  capsid  antigen  (VCA)  are  highly  inducible  and  highly  super- 
infectible. 

Specific  antibody  producing  human  cell  lines  were  established  by  pre- 
selecting antigen-binding  B-lymphocytes  and  then  transforming  them  with 
EBV.   A  series  of  new  cell  lines  that  produce  antibody  against  standard 
haptens  was  established.   Repeated  selection,  four  times,  of  rosette 
forming  cells  increased  the  proportion  of  antibody  producing  cells  from  2 
to  75%,  with  only  moderate  increases  in  plaque  forming  cells  and  secreted 
antibodies.   This  suggests  that  it  may  be  possible  to  select  cells  with  a 
predominance  of  surface  associated  antibody. 
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Newly  EBV-transformed  lymphoid  lines  (LCL)  of  nonneoplastic  origin  are 
regularly  diploid  with  no  detectable  chromosomal  aberrations,  whereas  BL 
derived  cell  lines  are   always  aneuploid  and,  in  90%  of  the  cases,  carry 
the  14q+  marker.   The  precise  breakage  points  on  chromosomes  8  and  14  were 
identified  and  the  reciprocal  translocation  shown.   Diploid  LCL  are  not 
tumorigenic  in  nude  mice  in  contrast  to  BL  cell  lines,  suggesting  that 
diploid  LCL  are  only  immortal  Jji  vitro  but  not  yet  tumorigenic  in   vivo. 
Further  study  in  immunosuppressed  adult  nude  mice  indicated  that  diploid 
LCL  could  grow  when  inoculated  subcutaneously  but  that  regression  soon 
occurred.  Whether  natural  killer  cell  sensitivity  may  be  resposible  is 
currently  being  explored. 

Using  coded  sets  of  sera  and  the  antibody  dependent  cellular  cytotoxicity 
assay  (ADCC),  it  was  shown  that  antibody  titers  of  African  patients  with 
NPC  were  of  prognostic  importance.   This  parallels  previous  studies  showing 
the  relationship  of  ADCC  titers  and  a  favorable  clinical  course  in  BL 
patients. 

In  studies  on  ataxia  telangiectesia  (AT)  patients,  it  was  shown  that  AT 
patients  had  increased  antibody  levels  against  VCA  and  EA  and  less  than 
normal  anti-EBNA.   These  data  support  the  hypothesis  that  a  functional 
T-cell  system  is  a  prerequisite  for  normal  release  of  EBNA.   In  addition 
the  increased  anti-VCA  and  anti-EA  support  the  suggestion  that  some  T-cell 
dependent  mechanism  must  play  a  role  in  restricting  survival  of  virus 
producing  cells  and/or  their  ability  to  release  VCA  and  EA  in  an  immuno- 
logically active  form. 

Results  of  sero-epidemological  studies  on  African  BL  support  the  hypothesis 
that  BL  is  a  late  event  in  children  who  are  heavily  and  persistently 
infected  and  thus  maintain  high  anti-VCA  titers  as  seen  in  most  of  the 
pre-disease  sera.  Malaria,  which  has  both  immunosuppressive  and  lympho- 
proliferative  effects,  remains  as  a  likely  candidate  factor  as  a  secondary 
event  necessary  for  induction  of  the  tumor.  Additionally  the  apparently 
regular  presence  of  the  14q+  marker  in  BL  cells  needs  to  be  studied  in 
greater  detail  because  it  may  lead  to  the  identification  of  another  possible 
cofactor. 

Studies  on  the  cleavage  patterns  of  circular  EBV  DNA  from  30  different 
isolates  have  shown  that  reduced  circle  sizes  in  certain  cell  lines  is  due 
to  local  variations  in  sequence  redundancy  of  fragment  A  and  that  the 
hypothesis  that  the  infectious  mononucleosis  (IM)-associated  virus  is  a 
defective  variant  of  EBV  is  incorrect  since  IM-EBV  DNA  is  very  similar  to 
EBV  DNA  from  other  sources. 

Infection  of  normal  control  mucosa  cultures,  derived  from  head  and  neck 
surgical  procedures  (not  NPC)  or  from  the  mouth  after  dental  ablation, 
with  EBV  was  possible  only  in  the  presence  of  DEAE  dextran,  and  then  in 
only  0.5  to  2%  of  the  cells.   It  would  appear  then  that  these  epithelial 
cells  possess  few  or  no  EBV  receptors. 

It  has  been  suggested  that  EBV/IgA  specificity  could  be  used  for  screening 
individuals,  families,  and  populations  at  high  risk  for  developing  NPC. 
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However,  in  a  recent  serology  study  of  230  NPC  patients,  365  healthy 
age-matched  controls,  140  lung  carcinoma  patients,  and  some  bronchus 
carcinoma  patients,  EBV/IgA  positive  titers  were  found  in  the  sera  of  lung 
and  bronchus  carcinoma  patients  as  well  as  in  NPC.   This  may  indicate  a 
lack  of  specificity  of  EBV/IgA  antibodies  for  NPC;  further  studies  are  in 
progress. 

HSV  Studies.   Herpes  simplex  virus  type  2  (HSV-2),  the  causative  virus  of 
cervicitis  and  suggested  etiological  agent  of  carcinoma  of  the  uterine 
cervix,  forms  a  significant  portion  of  the  contract  program  of  DNA  Virus 
Studies.   Since  infectious  virus  has  not  been  found  in  cervical  tumor 
tissue,  effors  are  being  made  to  isolate  a  small  fragment  of  viral  DNA 
which  is  involved  in  morphological  transformation  for  use  as  a  probe  in 
tumor  cells.   In  addition,  studies  on  characterization  of  purified  early 
and  structural  antigens  are  being  conducted  in  order  to  provide  tools  for 
detection  of  viral  markers  in  tumor  cells.  In   vitro  cell  culture  systems 
are  being  studied  to  determine  whether  chemical  carcinogens  and  hormones 
increase  cell  susceptibility  to  HSV-2  infection  and  biochemical  trans- 
formation by  HSV-2.   In  order  to  eliminate  the  primary  HSV-2  infection, 
efforts  are  being  made  to  prepare  a  sub-unit  vaccine  for  prevention  of  the 
lytic  disease.  To  date,  significant  progress  has  been  made  in  the  development 
of  a  vaccine  which  has  been  shown  to  induce  protection  in  mice  against 
acute  infection  and  to  markedly  reduce  latency  in  mice  challenged  with 
HSV-1.  The  HMCV  herpesvirus  which  has  biological  and  biochemical  charac- 
teristics intermediate  to  cytomegalovirus  (CMV)  and  HSV  was  shown  to  be  a 
strain  of  infectious  bovine  rhinotracheitis  virus  [IBRV(HMC)].   Immuno- 
logical studies  have  shown  an  antigenic  relationship  between  IBRV(HMC)  and 
human  CMV  and  a  1-2%  DNA  homology  between  these  two  viruses. 

Treatment  of  human  and  mouse  cells  with  diethylstilbestrol  appears  to 
increase  susceptibility  to  HSV  infection  and  to  increase  transformation 
frequency  as  measured  by  the  thymidine  kinase  (TK)  transformation  system. 
This  suggests  that,  if  such  events  occur  2£i  vivo,  there  may  be  difficulties 
in  defining  safe  threshhold  levels  for  chemicals  since  adventitious  infection 
of  a  cell  by  a  virus  able  to  transform  that  cell  would  possibly  result  in 
the  synergism  observed  in  cell  cultures. 

Enhancement  of  HSV-specific  transformation  by  nitrosomethyl  urea  (NMU)  was 
achieved  when  cells  recovered  for  24  hr  from  NMU  treatment  before  HSV-2 
infection.  The  time  at  which  enhanced  transformation  susceptibility  is 
present  corresponds  to  the  time  that  a  high  level  of  excision  of  NMU 
alkylation  is  ongoing.   Repair  synthesis  may  exist  in  the  treated  cells 
and  may  enhance  acquistion  of  the  virus  TK  gene  by  the  cells. 

In  studies  to  determine  the  chromosomal  sites  of  integration  of  HSV  TK 
genes  in  biochemically  transformed  cells,  it  was  observed  that  both  trans- 
formed human  and  mouse  cells  expressed  a  type-specific  herpes  associated 
nuclear  antigen  (HANA).   HANA  was  detected  on  metaphase  chromosomes, 
suggesting  that  it  may  be  a  DNA-binding  protein.   Analyses  of  human-mouse 
hybrid  clones  showed  that  all  clones  expressed  HANA,  indicating  that  the 
coding  sequences  for  TK  and  HANA  may  be  integrated  on  the  same  human 
chromosome. 
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studies  to  identify  the  transforming  DNA  fragment  of  HSV-1  and  HSV-2  have 
been  based  on  the  concept  that  a  consistent  and  reproducible  association 
between  focus  formation  and  the  DNA  from  one  or  a  few  small  areas  of  the 
genome  would  provide  the  most  convincing  evidence  that  HSV  contains  genetic 
information  that  can  directly  or  indirectly  induce  transformation.   The 
data  indicate  that  "transforming"  fragments  from  the  HSV-1  DNA  and  HSV-2 
DNA  are  located  at  different  relative  positions.   Neither  of  the  morpho- 
logically transformed  cell  lines  contains  any  substantial  amount  of  viral 
TK  activity.   These  findings,  if  confirmed,  imply  that  the  mechanisms  of 
transformation  by  HSV-1  and  HSV-2  may  be  different  since  the  responsible 
DNA  fragments  have  no  detectable  sequence  homology  and  the  known  gene 
products  from  each  region  are  different. 

Development  of  an  HSV-2  subunit  viral-directed  glycoprotein  vaccine  has 
reached  the  stage  where  it  is  capable  of  scale-up  to  commercial  vaccine 
production  levels.  The  vaccine  was  shown  to  be  immunogenic  at  practical 
dose  levels  in  mice  and  guinea  pigs,  to  protect  mice  against  acute  HSV-2 
induced  disease,  and  to  significantly  reduce  latency  in  mice  challenged 
with  HSV-1. 

Papovavirus  and  Adenovirus  Studies.  Studies  on  persistent  infection  of 
cells  in  culture  by  papovavi ruses  have  revealed  an  unexpected  type  of 
interaction  between  human  fetal  brain  cells  (HFB)  and  the  human  papovavirus, 
BKV.  The  HFB-BKV  system  consists  of  persistently  infected  and  transformed, 
immortal  cells.  The  cells,  after  cloning,  are  deficient  in  T-antigen 
production  and  carry  wild  type  BKV  genomes.  They,  therefore,  appear  to  be 
the  only  example  in  which  malignant  transformation  has  occurred  in  a 
primate  cell  by  the  papovirus  with  the  resident  genome  nonintegrated  and 
incompletely  expressed. 

Screening  of  human  cancer  RNA  and  DNA  for  the  presence  of  adenovirus 
transforming  genes  (TG)  has  continued.  Group  A  TG  sequences  were  absent 
from  141  different  cancer  DNAs.   Group  B  and  group  C  TG  sequences  were 
absent  from  113  and  150  cancer  DNAs,  respectively.   Human  papilloma  virus, 
type  1,  DNA  sequences  were  absent  from  145  cancer  DNAs.   BKV  sequences 
were  not  found  in  166  cancer  DNAs;  however,  of  95  cancer  DNAs,  24  gave 
5-30%  hybridization  above  background  with  JCV  DNA.   Analysis  of  these  by 
the  Southern  transfer  technique  will  evaluate  the  significance  of  the 
positive  homologies.   At  most  then,  specimens  representing  56%  of  the 
cancer  incidence  have  been  screened;  these  do  not  include  cancers  of  the 
buccal  cavity  and  pharynx,  brain,  urinary  system,  genital  system,  breast, 
pancreas,  and  circulatory  system. 

Herpesviruses  in  Nonhuman  Primates.   In  contrast  to  the  asymmetrical  relation- 
ship of  EBNA  and  the  Herpesvirus  papio  virus-directed  nuclear  antigen  (HUPNA), 
the  nuclear  antigens  of  Herpesvirus  ateles  (HVA)-  and  Herpesvirus  saimiri 
(HVS)-transformed  cells  do  not  cross-react  with  EBNA  or  HUPNA  and  are  HVA/HVS 
specific.  This  finding  gives  further  credence  to  the  concepts  that  all  lympho- 
tropic  (B  cell  or  T  cell)  herpesvirus-immortal ized  systems  carry  a  nuclear 
antigen  in  resemblance  to  the  T-antigens  of  papova-  and  adenovirus-transformed 
cells,  and  further,  the  existence  of  common  transformation  mechanisms. 
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CONTRACT  REPORTS 

DNA  VIRUS  STUDIES 

Dr.  Maurice  L.  Guss 

ARMED  FORCES  INSTITUTE  of  PATHOLOGY  (Y01-CP9-0500)  M 

Title:  Application  of  Epstein-Barr  Virus  Markers 

Contractor's  Project  Director:   Dr.  Vincent  Hyams 

Contractor's  Project  Officer  (NCI):   Dr.  Robert  Goldberg 

Objectives:  The  contractor  will  provide  support  to  the  Mayo  Foundation, 
N01-CP9-1006,  by  supplying  clinical  information  and  materials  and  histo- 
pathology  consultation. 

Major  Findings:   This  contract  has  been  underway  for  an  insufficient 
period  of  time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project  provides  support  for  a  contract  to  demonstrate  that  Epstein-Barr 
virus  assays  can  be  used  for  improved  diagnosis  and  management  of  American 
patients  with  head  and  neck  tumors.   It  is  anticipated  that  the  knowledge       i 
gained  could  be  transferred  to  cancer  centers  for  wider  application  in  " 

cancer  control.   The  study  will  further  permit  assessment  of  the  specificity 
of  the  viral  markers  in  the  identification  of  high  risk  populations  and 
other  environmental  factors  contributing  to  the  etiology  of  nasopharyngeal 
carcinoma. 

Proposed  Course:  This  project  will  continue  without  change. 

Date  Contract  Initiated:   November  28,  1978 

Current  Annual  Level :   $6,500 

BAYLOR  COLLEGE  OF  MEDICINE  (N01-CP5-3526) 

Title:   Studies  on  Viruses  Related  to  Cancer 

Contractor's  Project  Director:   Dr.  Joseph  L.  Melnick  i 

Project  Officer  (NCI):   Dr.  Maurice  L.  Guss 

Objectives:   To  determine  the  relationship  of  viruses  to  selected  neoplasias 
and  their  significance  in  the  neoplastic  process. 

Major  Findings:   Eighty  abnormal  cervical  tissues  were  screened  by  an 

indirect  immunoperoxidase  procedure.   Herpes  simplex  virus  (HSV)  DNA-binding      I 
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proteins  were  found  in  the  tissue  of  one  patient  with  mild  dysplasia  and 
in  the  tissues  of  three  patients  with  severe  dysplasia.   A  cell  line 
(CC-22)  established  from  a  human  cervical  carcinoma  expresses  HSV  proteins 
detected  by  the  use  of  a  rabbit  anti-HSV  DNA  binding  protein,  ICSP  11-12. 
Sera  from  three  of  five  cervical  cancer  patients  reacted  specifically  with 
the  nuclei  of  the  CC-22  cell  line. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Serological  and  sero-epidemiological  data  obtained  by  controlled  studies 
on  patients  with  sguamous  cell  carcinomas  suggest  that  genital  and  oral 
strains  of  HSV  may  be  factors  in  the  genesis  of  these  malignancies. 
Intensive  study  of  the  biochemical,  genetic,  and  immunological  aspects  of 
the  herpesviruses  associated  with  these  neoplasms  provides  information 
contributing  to  a  determination  of  the  role  of  these  herpesviruses  in  the 
development  of  squamous  cell  carcinomas  in  humans. 

Proposed  Course:  This  contract  is  scheduled  to  terminate  on  October  31, 
1979. 

Date  Contract  Initiated:  June  27,  1963 

Current  Annual  Level:   $247,720 


BAYLOR  COLLEGE  OF  MEDICINE  (N01-CP7-1Q58) 

Title:   Integration  of  Herpes  Simplex  Virus  Thymidine  Kinase  Gene  in 
Human  Cell  Genome  l£i  Vitro 

Contractor's  Project  Director:   Dr.  Saul  Kit 

Project  Officer  (NCI):   Dr.  George  Vande  Woude 

Objectives:  To  determine  whether  herpes  simplex  virus  (HSV)-specific 
thymidine  kinase  (TK)  is  integrated  on  a  specific  chromosome  and  chromosome 
site  or  is  episomal. 

Major  Findings:   To  investigate  the  chromosomal  sites  of  integration  of 
HSV  TK  genes  in  biochemically  transformed  human  cells,  transformed  human 
cell  lines  were  fused  with  TK-deficient  mouse  fibroblasts  [LM(TK-)],  and 
human  mouse  somatic  cell  hybrids  were  isolated  and  analyzed.   Biochemi- 
cally transformed  human  cells,  HeLa(BU25)/K0S-8-l ,  and  HeLa(BU25)/HSV-l 
Clone  4  were  transformed  by  UV-HSV-1  and  UV-HSV-2,  respectively.   Human 
mouse  hybrid  lines  containing  the  HSV-1  TK  gene  were  named  LH81 ,  while 
hybrid  lines  containing  the  HSV-2  TK  gene  were  named  HL/1...HL/7.   The 
LH81  and  HL/1...HL/7  hybrid  lines  contained  a  full  complement  of  mouse 
LM(TK)  chromosomes  and  one  or  more  human  chromosomes.   Disc  polyacryl amide 
gel  electrophoresis  (PAGE)  and  enzyme  neutralization  studies  with  type- 
specific  antisera  revealed  that  the  hybrid  lines  expressed  HSV  type 
specific  TK. 
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The  presence  of  human  chromosomes  in  LH81  lines  were  established  by  analyzing 
metaphase  chromosomes  after  staining  with  Hoechst  33258.   Giemsa  banding 
analyses  have  been  initiated.   Twenty  subclones  of  LH81  cells  have  been 
tested  for  poliovirus  and  diphtheria  toxin  sensitivity  and  for  the  presence 
of  23  different  human  isozymes.   The  isozymes  tested  are  markers  for  all 
human  chromosomes  except  Numbers  3,  8,  and  13.   The  results  so  far  do  not 
permit  a  definite  assignment  of  the  HSV-1  TK  gene  to  a  particular  human 
chromosome.   In  addition  to  HSV  TK,  biochemically  transformed  human  and 
mouse  cells  express  a  type-specific  herpes  associated  nuclear  antigen 
(HANA).   This  antigen  was  also  detected  on  metaphase  chromosomes  suggesting 
that  it  may  be  a  DNA-binding  protein.   Analyses  of  five  LH81  subclones 
revealed  that  all  five  expressed  HANA,  suggesting  that  the  DNA  coding 
sequences  for  HSV-1  TK  and  HANA  may  be  integrated  in  the  same  human  chromo- 
some.  To  analyze  this  point  further,  the  Hpal  restriction  fragment-I  of 
HSV-1  DNA  (5.2  x  10  daltons),  which  contains  the  HSV-1  TK  gene,  was 
isolated  and  used  to  transform  mouse  LM(TK-)  cells.   Similar  DNA  transfor- 
mation ex  periments  are  being  performed  with  human  HeLa(BU25)  cells. 
Immunological  experiments  will  be  carried  out  to  learn  whether  the  DNA 
transformants  express  HANA. 

Previous  chromosome  analyses  of  HL  somatic  cell  hybrid  lines  revealed  that 
the  HSV-2  TK  gene  was  associated  with  an  isochromosome  (M13)  composed  of 
the  short  arm  of  chromosome  X,  or  with  chromosome  17  with  a  translocation 
on  the  short  arm.   Isozyme  analyses  have  revealed  that  HL/1  sublines, 
which  contain  chromosome  17,  express  superoxide  dismutase,  but  that  counter- 
selected  HL/12(BU)  cells  and  sublines  HL/4  and  HL/5  (which  lack  chromosome 
17)  do  not.   This  suggest  that  the  translocated  fragment  on  chromosome  17 
may  have  been  derived  from  human  chromosome  21. 

HeLa(BU25)  cells  contain  many  marker  chromosomes  which  complicate  karyotype 
analyses.  To  obtain  TK-deficient  human  lines  with  a  less  abnormal  chromosome 
complement,  W98VaD  human  skin  cells  have  been  selected  for  resistance  to 
50  pg/ml  BUDR.  When  the  cells  are  fully  resistant  to  100  |jg/ml  BUDR, 
they  will  be  tested  to  verify  TK-def iciency  and  biochemically  transformed 
by  UV-HSV  or  its  DNA. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Examination  of  the  interactions  between  genomes  of  eukaryotic  cells  and 
oncogenic  viruses  may  identify  the  basic  reactions  of  cell  regulation 
which  are  deranged  by  the  virus  and  result  in  transformation  to  malignancy 
or  which  control  expression  of  viral-genetic  information. 

Proposed  Course:   This  project  will  continue  without  change. 

Date  Contract  Initiated:   September  15,  1977 

Current  Annua!  Level :   $85,150 

CALIFORNIA,  UNIVERSITY  OF,  LOS  ANGELES  (N01-CP4-3211) 

Title:   Studies  of  Interrelationship  of  Viruses,  Genetics  and  Immunity 
in  the  Etiology  of  Human  Cancer 
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Contractor's  Project  Director:   Dr.  Paul  I.  Terasaki 

Project  Officer  (NCI):   Dr.  Paul  H.  Levine 

Objectives:   (1)  To  detect  cellular  and  humoral  immunity  in  cancer  patients 
and  to  determine  the  specificity  of  these  reactions;  (2)  to  understand  the 
cellular  components  of  the  immune  response  to  cancer  and  its  interaction 
with  antibodies  in  terms  of  resistance  to  susceptibility  to  cancer;  (3)  to 
study  the  immune  response  of  cancer  patients  and  normals  to  different 
viruses  and  virus-induced  antigens;  (4)  to  examine  the  relationship  of 
genetic  markers  (HLA  and  others)  for  linkage  to  the  incidence  of  cancer  in 
families;  and  (5)  to  characterize  B  lymphocyte  alloantigens  and  to  deter- 
mine their  expression  in  cell  hybrids  and  changes  in  cells  following  virus 
infection  or  transformation. 

Major  Findings:   B  lymphocyte  typing  of  antigens  defining  the  HLA-DR  locus 
has  been  greatly  improved.  This  is  expected,  by  analogy  to  animal  systems, 
to  be  the  locus  most  closely  linked  to  possible  immune  response  genes. 
Lymphoma  patients  have  been  typed.   Preliminary  analysis  indicates  trends 
of  certain  disturbed  antigen  frequencies  that  must  be  studied  with  greater 
numbers  of  patients.   HLA  antigen  association  with  immune  response  to 
viruses  was  studied  in  great  detail  for  EBV,  although  other  tests  were  run 
with  the  antisera  panel.  There  may  be  deviations  in  the  HLA-B27  frequencies 
compared  to  EBV  titer,  but  this  finding  has  not  yet  been  confirmed. 

Studies  of  HLA  markers  on  cultured  cell  lines  have  been  used  in  several 
cases  for  demonstration  of  hybridity  of  developed  cell  lines  when  compared 
to  the  parental  lines.  A  new  microabsorption  assay  is  being  developed  for 
these  types  of  tests  on  cell  lines.  Melanoma  patients  were  studied  for 
cell-mediated  immune  reactivity  using  antibody-dependent  cell-mediated 
cytotoxicity  (ADCC)  and  cytotoxicity.   Overall,  differences  in  effector 
activity  were  not  found.   The  Coulter  counter  was  used  to  characterize 
lymphocyte  subpopulations  by  electronic  sizing  and  proved  very  useful  in 
assessing  the  relative  purity  of  cell  preparations.   These  defined  sub- 
populations  were  studied  in  mixed  lymphocyte  culture  (MLC)  and  ADCC. 

Natural  cell-mediated  cytotoxicity  (NCMC)  and  antibody  dependent  cell- 
mediated  cytotoxicity  (ADCC)  are  closely  related  phenomena  involving 
antibodies,  antigens  on  target  cells,  and  effector  cells  with  Fc  receptors. 
Since  the  effector  cells  for  both  tests  cannot  be  separated  physically, 
ADCC  tests  against  cultured  cells  involve  ADCC  reactions  superimposed  on 
NCMC.  To  distinguish  the  two  reactions,  three-dimensional  testing  was 
instituted  examining  the  contributions  to  the  reaction  by  antisera,  target 
cells,  and  effector  cells  along  each  dimension  of  the  experiment.   Selective 
ADCC  was  examined  through  two-way  analysis  of  serum  versus  target  cells 
for  each  effector.   Natural  cytotoxicity  was  investigated  through  effector 
versus  target  cells  in  the  absence  and  presence  of  different  sera.   The 
interaction  between  effector  and  sera  on  target  cells  was  also  examined 
through  two-and  three-way  analysis.   The  three-dimensional  approach  allowed 
greater  insights  into  these  reactions  and  better  resolution  of  ADCC  and 
NCMC  effects. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   The 
identification  of  disease  susceptibility  genes  is  of  great  importance  to 
studies  on  the  etiology  of  cancer.   In  family  studies,  linking  genetic 
type  and  immunologic  response  to  tumor-  and  virus-associated  antigens  may 
help  to  determine  which  humans  are  more  likely  to  develop  specific  tumors 
as  well  as  which  abnormal  immune  responses  to  certain  viral  antigens  are 
closely  linked  to  the  tumors.   These  investigators  have  been  involved  in 
studies  indicating  that  individuals  with  certain  HLA  types  have  a  diminished 
response  to  certain  viral  antigens.   Studies  in  progress  may  help  to 
determine  whether  certain  groups  of  people  have  an  appropriate  resonse  to 
EBV  or  other  suspected  tumor  viruses.   B-cell  typing  studies  are  likely  to 
provide  useful  techniques  for  characterizing  lymphoid  cell  lines,  studying 
antigenic  expression  and  modulation  following  virus  infection  or  trans- 
formation, and  in  the  diagnosis,  prognosis  and  treatment  of  various  forms 
of  leukemia. 

Proposed  Course:   Studies  on  familial  cancer  will  continue  and,  in  addition 
to  HLA  typing  of  family  members,  lymphocyte-defined  antigens  will  be 
measured.  An  attempt  will  be  made  to  obtain  immunologic  profiles  on 
normal  individuals  in  cancer  families.  The  cytotoxicity  assay  will  be 
applied  to  animal  systems  attempting  to  relate  the  cellular  and  humoral 
immune  response  to  oncogenic  viruses. 

Date  Contract  Initiated:   July  12,  1971 

Current  Annual  Level :   $285,000 

CALIFORNIA,  UNIVERSITY  OF,  LOS  ANGELES  (N01-CP7-1QQ9) 

Title:   Interaction  of  Human  Papovaviruses ,  BKV,  JCV,  and  Simian  Virus  40, 
with  Human  Vascular  Endothelial  Cells 

Contractor's  Project  Director:   Dr.  George  C.  Fareed 

Project  Officer  (NCI):   Dr.  George  Khoury 

Objectives:  To  study  the  mechanism  of  transformation  of  human  vascular 
endothelial  cells  by  the  human  papovavirus,  JCV;  determine  the  genotypic 
and  phenotypic  markers  of  transformation  by  JCV;  and  study  cells  chroni- 
cally infected  with  JCV. 

Major  Findings:   In  comparative  analyses  of  the  interaction  of  BKV  with 
human  embryonic  kidney  and  brain  cells,  significant  differences  were  ob- 
served in  the  properties  of  these  transformed  and  persistently  infected 
cells.  Acute  infection  of  primary  human  fetal  brain  cells  with  BKV  has 
been  shown  to  cause  extensive  cellular  vacuolization  and  destruction.  A 
small  fraction  of  surviving  cells  can  be  recovered  by  frequent  medium 
changes.  These  survivors  are  rapidly  dividing  cells  which  form  visible 
colonies  within  four  to  six  weeks  after  infection.   Permanent  cultures  can 
be  established  from  these  cell  colonies  termed  BK-HFB  cells  and  the  prop- 
erties of  one  such  line  which  has  been  in  culture  for  three  years  have 


been  examined.   BK-HFB  cells  have  some  properties  of  transformed  cells 
(rapid  growth  rate,  increased  saturation  density,  colony  formation  in  soft 
agar)  and  are  persistently  infected  with  BKV.   Unlike  SV40  in  human  cells 
or  polyoma  virus  in  mouse  cells,  only  a  small  percentage  of  the  cells  are 
T-antigen  positive,  corresponding  roughly  to  the  number  of  virus-producing 
cells  in  culture. 

Cloning  experiments  have  demonstrated  a  permanent  association  of  BKV  with 
the  transformed  cells  and  that  a  simple  BKV  carrier  state  does  not  exist 
in  these  cells.   Twenty  clones  were  obtained  from  single  cells  propagated 
in  medium  containing  anti-BKV  antiserum.  Morphologically  all  clones 
appeared  to  be  similar  and  to  resemble  the  parental  cells.  All  cloned 
lines,  when  kept  in  anti serum-containing  medium,  remained  virus- free  and 
T-antigen,  negative.   In  contrast,  every  clone  which  was  grown  in  antibody- 
free  medium  began  to  release  virus  by  three  to  four  weeks  and  showed  5  to 
10%  T-  and  V-antigen  positive  cells.   Six  cloned  lines  were  examined  for 
the  arrangement  of  BK  viral  DNA  sequences  using  restriction  endonuclease 
cleavage  analysis  of  the  total  cellular  DNA  and  all  were  found  to  carry 
free  BKV  genomes.  The  findings  with  BKV-human  embryonic  kidney  cell 
system  are  significantly  different  from  the  above. 

Human  vascular  endothelial  cells  (HEC)  transformed  by  SV40  and  JCV  have 
been  compared  to  primary  human  umbilical  vein  endothelial  cells  with 
regard  to  their  production  of  specific  extracellular  materials.   It  was 
found  that  endothelial  cells  release  fibronectin  and  another  prominent 
material  labelled  with  H-proline  or  lysine  into  the  cell  culture  medium 
whether  or  not  they  are  transformed.   They  also  release  one  or  more  species 
of  basement  membrane  collagens,  but  no  other  collagens,  into  the  medium  if 
they  are  transformed.   This  basement  membrane  collagen  is  probably  larger 
than  interstitial  procollagens  and  contains  probably  individual  chains  in 
disulfide  linkage. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Papovavi ruses  have  been  shown  to  produce  cancers  in  experimental  animals, 
but  the  relationship  of  these  viruses  to  human  cancer  has  not  been  defined. 
The  isolation  of  human  papovavirus  strains  from  urine,  brain  tissue,  and 
certain  tumors  necessitates  investigation  of  their  transforming  activity 
in  human  cells  and  association  with  human  disease.  This  project  provides 
the  opportunity  to  use  a  human  diploid  cell  system  to  study  the  molecular 
interactions  of  viral  genomic  sequences  with  human  cell  DNA  with  respect 
to  cell  transformation  and  to  acquire  a  well-characterized  system  for 
study  of  the  relationships  of  papovaviruses  to  human  neoplasia. 

Proposed  Course:   This  contract  terminated  on  July  14,  1979. 

Date  Contract  Initiated:   January  15,  1977 

Current  Annual  Level:   $46,000 
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CENTRE  NATIONAL  de  1a  RECHERCHE  SCIENTIFIQUE  (N01-CP9-1 035) 

Title:   Comparison  and  Evaluation  of  IgA  Antibody  Levels  to  Epstein-Barr 

Virus-VCA  in  Nasopharyngeal  Carcinoma  Patients  from  High,  Intermediata, 
and  Low  Risk  Populations. 

Contractor's  Project  Director:   Dr.  Guy  de  The 

Project  Officer  (NCI):   Dr.  Maurice  L.  Guss 

Objectives:  The  objective  is  the  determination  of  the  usefulness  of  IgA 
antibody  to  Epstein-Barr  virus  (EBV)  in  the  diagnosis  and  prognosis  of 
nasopharyngeal  carcinoma  (NPC)  in  low,  intermediate,  and  high  risk  popu- 
lations.  The  study  of  three  regions  of  differing  disease  frequency  will 
provide  information  on  the  relationship  of  environmental  factors  to  disease 
and  on  the  significance  of  low  VCA  titers  in  healthy  family  members. 

Major  Findings:   This  contract  has  been  underway  for  an  insufficient 
period  of  time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project  offers  the  opportunity  to  demonstrate  that  EBV  assays  can  be  used 
for  improved  diagnosis  and  management  of  patients  with  head  and  neck 
tumors.   It  is  anticipated  that  the  knowledge  gained  could  be  transferred 
to  cancer  centers  for  wider  application  in  cancer  control.   The  study  will 
further  permit  assessment  of  the  specificity  of  the  viral  markers  in  the 
identification  of  high  risk  populations  and  other  environmental  factors 
contributing  to  the  etiology  of  NPC. 

Proposed  Course:   This  project  will  continue  without  change. 

Date  Contract  Initiated:  July  16,  1979 

Current  Annual  Level:   $180,000 

CHILDREN'S  HOSPITAL  OF  PHILADELPHIA  (N01-CP3-3272) 

Title:  The  Propagation  and  Sero-epidemiology  of  Epstein-Barr  Virus 

Contractor's  Project  Director:   Dr.  Gertrude  Henle 

Project  Officer  (NCI):   Dr.  Berge  Hampar 

Objectives:  To  investigate  the  relationship  between  Epstein-Barr  virus 
(EBV)  and  human  cancer.   Studies  on  this  contract  include  (1)  improvement 
of  existing,  and  development  of  new,  techniques  for  the  detection  of 
EBV-related  antigens  and  titration  of  corresponding  antibodies;   (2) 
search  for  methods  to  measure  cell-mediated  immune  reactions  in  EBV-associated 
diseases,  and,  if  successful,  their  application  to  detection  of  blocking 
(tumor  enhancing)  factors;   (3)  determination  of  frequencies  and  titers 
of  antibodies  to  various  EBV-determined  antigens  in  EBV-associated  diseases 
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providing  prognostic  information  and  support  for  a  causal  relation  of  EBV 
to  given  human  malignancies. 

Major  Findings:   Burkitt's  lymphoma(BL).   (a)  The  prospective  study  in 
the  West  Nile  District  of  Uganda  has  shown  that  the  pre-bled  children  who 
developed  BL  had  higher  anti-VCA  titers  7-54  months  prior  to  diagnosis 
than  their  matched  controls  and  the  geometric  mean  of  their  age  group, 
excluding  delayed  primary  EBV  infections  but  supporting  heavy  persistent 
infections  as  a  condition  for  development  of  the  tumor;   (b)  a  prospective 
study  of  infants  has  shown  that  most  primary  EBV  infections  occur  under  2 
years  of  age  in  Ghana  but  only  after  loss  of  maternal  antibodies,  that  the 
infections  remain  silent,  and,  that  the  infections  induce  anti-R,  as  seen 
in  BL,  and  not  anti-D,  as  seen  in  infectious  mononucleosis  (IM).  Thus, 
immature  target  cells  and/or  host  immune  responses  might  set  conditions 
for  later  development  of  BL.   However,  American  infants  respond  similarly 
to  EBV  infections. 

Nasopharyngeal-carcinoma  (NPC).  Past  studies  have  shown  EBV  DNA  and  EBNA- 
positive  carcinoma  cells  are  detectable  only  in  biopsies  from  NPC  patients 
but  in  no  other  carcinomas  of  head  and  neck  and  that  the  EBV-related 
serology  may  serve  to  identify  occult  cases,  to  monitor  the  success  of 
therapy,  and  to  forewarn  of  recurrences  or  metastases  before  they  become 
clinically  evident.  The  value  of  these  techniques  is  now  being  further 
explored  in  cases  of  NPC  and  other  carcinomas  in  Alaska,  Sweden,  and  the 
United  States,  including  pediatric  cases. 

Infectious-Mononucleosis  (IM).   (a)  While  primary  EBV  infections  in 
infants  usually  remain  silent,  typical  cases  of  IM  are  readily  found  among 
2-10  year  old  children  with  serologic  responses,  including  anit-D  as  seen 
in  adolescents.   Nearly  all  develop  heterophil  antibodies  when  tested  by 
sensitive  techniques,  but  the  GMT  increases  with  age.   Studies  on  when  and 
why  the  switch  from  silent  to  overt  infections  occurs  are  in  progress; 
(b)  killer  T  cells  specific  for  EBV-transformed  lymphoblasts  are  detectable 
in  the  blood  during  the  acute  phase  but  no  longer  in  convalescence;  (c) 
antibodies  involved  in  antibody-dependent  cellular  cytotoxicity  are  not, 
or  barely  measurable  at  onset  but  arise  thereafter  and  increase  over 
months,  as  do  antibodies  to  membrane  antigen  (MA),  to  levels  seen  in 
healthy  viral  carriers;  (d)  attempts  to  adapt  the  immune  adherence  hem- 
agglutination test  to  detection  of  antibodies  to  EBV-determined  antigens 
have  led  to  promising  results. 

Immunosuppressive  diseases.  The  often  high  anti-VCA  titers,  increased 
incidence  of  anti-EA,  and  low  levels  of  anti-EBNA  in  such  conditions  re- 
flect a  reactivation  of  latent  EBV  presumably  due  to  declines  in  function- 
ing T-  cells.   In  support  of  this  view,  studies  have  shown  (1)  a  correlation 
between  high  anti-VCA  titers  in  Hodgkin's  disease  (HD)  and  T-  cell  dys- 
function; (2)  rises  in  anti-VCA  during  therapy  of  pediatric  HD  patients; 
(3)  no  or  low  levels  of  anti-EBNA  in  ataxia-telangiectesia,  a  genetic 
disease  with  a  T-cell  deficiency;  (4)  long  delayed  and  low  anti-EBNA 
responses  in  primary  EBV  infections  of  renal  transplant  and  HD  patients; 
(5)  rapid  rises  in  anti-VCA  in  renal  transplant  patients  receiving  anti- 
thymocyte  globulin;   (5)  reactivity  of  sera  from  rheumatoid  arthritis 
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patients  in  VCA-specific  IgM  tests  which  were  due,  however,  to  intervention 
of  rheumatoid  factor;  and  (7)  possible  usefulness  of  EBV  serology  in  mon- 
itoring bone  marrow  transplants  and  evidence  that  recipients  may  receive 
and  maintain  lymphocytes  from  other  than  the  bone  marrow  donors.  These 
studies  may,  in  time,  elucidate  factors  controlling  persistent  EBV  infections 
and  escape  mechanisms  for  EBV-transformed  cells. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   The 
primary  purpose  of  these  studies  is  to  aid  in  the  determination  of  the 
etiologic  relationsips  of  EBV  to  certain  human  malignancies.   Fingerprints 
of  EBV  have  been  found  in  nearly  all  BL  and  NPC  biopsies.   EBV-related 
serology  may  serve  to  detect  advancing  disease,  to  provide  prognostic  in- 
formation, and  to  monitor  the  effectiveness  of  therapy. 

Proposed  Course:  Continue  improvement  of  existing  assays  (particularly 
EBNA)  and  the  development  of  new  assays  for  the  measurements  of  humoral 
and  cell-mediated  immunity  to  EBV-associated  antigens.  Conduct  continued 
longitudinal  studies  on  African  BL  patients  to  provide  further  evidence 
for  the  prognostic  significance  of  EBV-related  antibody  patterns  and  to 
determine,  especially,  the  relationship  of  anti-EBNA  titers  to  clinical 
events.  Determine  the  relationship  of  EBV  titers  and  T-cell  function  in 
studies  on  renal  transplantations  and  IM. 

Date  Contract  Initiated:   March  1,  1973.   This  is  a  continuation  of  the 
Contract  PH  43-56-477  initiated  February  2,  1966. 

Current  Annual  Level :   $225,160 

GLASGOW, UNIVERSITY  OF  (N01-CP8-1Q22) 

Title:   Environmental  Carcinogens  and  Papilloma  Viruses  in  Cattle  Cancer 

Contractor's  Project  Director:   Professor  W.  F.  H.  Jarrett 

Project  Officer  (NCI):   Dr.  Stuart  A.  Aaronson 

Objectives:  Three  types  of  bovine  papilloma  viruses  will  be  characterized. 
Papilloma  virus  genomes  will  be  sought  in  alimentary  squamous  cell  carcinomas, 
adenomas,  and  adenocarcinomas  in  the  intestines  of  cattle  from  bracken 
fern-infested  farms.   Studies  will  be  conducted  to  gain  insight  into  the 
nature  of  the  mechanism  of  interplay  of  bracken  fern  components  and  papilloma 
vi  ruses. 

Major  Findings:  This  contract  has  been  underway  for  an  insufficient 
period  of  time  for  a  significant  report. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Epidemiological  data  indicate  a  probable  association  between  wart  viruses 

and  the  subsequent  development  of  certain  neoplastic  tumors.  The  unique 

animal  model  system  lends  itself  to  observations  on  the  natural  interaction       ^ 

of  virus  and  carcinogen  resulting  in  malignant  disease.  This  effort  may         fl 


provide  leads  to  analogous  human  diseases  such  as  familial  polyposis  and 
papillomatosis  of  the  human  bladder. 

Proposed  Course:  This  project  will  continue  without  change. 

Date  Contract  Initiated:   September  11,  1978 

Current  Annual  Level:  $67,748 

GOTHENBURG,  UNIVERSITY  of  (N01-CP8-1Q20) 

Title:   Studies  on  the  Biomolecular  Relationship  of  Herpesviruses 
(Epstein-Barr  Virus)  and  Cancer 

Contractor's  Project  Director:   Dr.  Tomas  Lindahl 

Project  Officer  (NCI):   Dr.  George  Vande  Woude 

Objectives:  The  molecular  characterization  of  the  Epstein-Barr  virus 
(EBV)  genome  and  comparison  of  the  latent  EBV  genomes  present  in  a  series 
of  human  cell  lines  derived  from  patients  with  various  diseases  associated 
with  EBV;  and  the  determination  whether  specific  EBV  strains  are  correlated 
with  certain  malignant  diseases. 

Major  Findings:   EBV  DNA  is  present  in  virus- transformed  cells  both  in 
circular,  nonintegrated  form  and  as  integrated  sequences.   Circular  EBV 
DNA  molecules  have  been  partially  purified  from  25  different  isolates, 
including  Burkitt  lymphoma-derived  and  nasopharyngeal  carcinoma-derived 
human  tumor  biopsies  and  cell  lines  as  well  as  cell  lines  derived  from 
infectious  mononucleosis  patients  and  healthy  individuals.  The  DNA  has 
been  cleaved  with  restriction  enzyme  EcoRI,  fractionated  by  agarose  gel 
electrophoresis,  transferred  to  membrane  filters,  and  viral  sequences  have 
been  localized  by  hybridization  with  radioactive  EBV- specific  probes. 
Both  nick-translated  EBV  DNA  and  EBV  complementary  RNA,  obtained  with 
E. coli  DNA  polymerase  I  vs  RNA  polymerase,  have  been  used  as  probes  with 
similar  results.   Since  a  linkage  map  of  the  EBV  DNA  EcoRI  fragments  is 
available,  the  results  defined  the  regions  of  the  viral  genome  that  vary 
between  different  isolates  and  the  invariant  regions.   Several  closely 
related  strains  of  EBV  clearly  exist,  but  any  association  between  parti- 
cular strains  and  certain  forms  of  clinical  disease  is  uncertain  at  this 
level  of  resolution.   In  addition,  it  was  shown  that  circular  viral  DNA 
from  a  baboon  B-cell  line  transformed  with  Herpesvirus  papio  shows  an 
entirely  different  EcoRI  cleavage  pattern  from  EBV  DNA. 

In  many  attempts  to  transfect  human  lymphocytes  with  EBV  DNA,  two  apparently 
successful  experiments  have  been  done  recently.   Employing  circular  EBV 
DNA  partly  purified  from  F-265  (a  line  derived  from  a  healthy  individual), 
the  calcium  phosphate  technique  of  transfection,  and  human  umbilical  cord 
blood  cells  as  recipients,  clumps  of  cells  with  the  appearance  of  trans- 
formed cells  have  appeared  in  microwells.   EBNA  positive  cells  were  found 
in  cells  from  a  well  34  days  after  exposure  to  EBV  DNA.   Current  efforts 
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aim  at  reproducing  these  results  and  obtaining  larger  quantities  of  the 
apparently  transfected  cells  for  characterization. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Recent  advances  in  biochemical  techniques  for  segregating  and  character- 
izing small  DNA  fragments  released  by  endonucleases  provide  the  opportunity 
to  assay  tumor  tissues  for  the  presence  of  a  small  fraction  of  herpesvirus 
genome  in  the  host  cell  genome.   A  major  objective  is  the  determination  of 
etiology  of  diseases  which  so  far  have  been  shown  to  be  associated  with 
specific  DNA  viruses  by  serological  and  epidemiological  techniques.   The 
new  capability  to  extend  present  knowledge  to  include  biochemical  genetic 
information  about  the  relationship  of  specific  DNA  viruses  to  specific 
cancers  has  a  high  probability  of  contributing  to  cancer  etiology. 

Proposed  Course:  This  project  will  continue  without  change. 

Date  Contract  Initiated:   October  31,  1977 

Current  Annual  Level:  $105,880 

HARVARD  UNIVERSITY  (N01-CP8-1005) 

Title:   Biomolecular  Relationship  of  Herpesviruses  (Herpesvirus  saimiri) 
and  Cancer 

Contractor's  Project  Director:   Dr.  Carel  Mulder 

Project  Officer  (NCI):   Dr.  George  Vande  Woude 

Objectives:   The  viral  genome  structures  of  four  different  strains  of 
Herpesvirus  saimiri  (HVS)  of  varying  oncogenic  potential  will  be  analyzed 
and  compared  using  restriction  endonucleases.   HVS  DNA  and  specific  DNA 
fragments  will  be  tested  i_n   vitro  for  transforming  potential  in  isolated 
lymphatic  primate  cells  and  j_n  vivo  for  their  potential  to  induce  tumors. 

Major  Findings:   Cleavage  maps  of  L-DNA  of  Herpesvirus  saimiri  strain  #11 
have  been  completed  for  restriction  endonucleases  Sma  I,  Bam  HI,  Sal  I, 
EcoRI,  Kpn  I,  Xho  I  and  Sac  II.  Tentative  cleavage  maps  of  L-DNA  of  HVS 
strains  SMHI,  S295C  and  owl  monkey  isolate  E589M  ("Hot"  strain)  have  been 
constructed  for  endonucleases  Sma  I,  Bam  HI,  Kpn  I,  Xho  I  and  Sac  II. 
Endo  R  Sal  I  does  not  cleave  these  viral  DNA's.   Partial  denaturation 
mapping  shows  that  the  two  L-DNA  regions  in  epi somes  of  #1670  lymphoid 
cells  from  HVS-induced  tumors  correspond  to  the  right-most  75%  and  44%  of 
viral  genome,  thus  constituting  a  25%  deletion  and  a  44%  duplication  of 
the  viral  genome.   Restriction  endonuclease  analysis  of  these  #1670  episomes 
revealed  that  endo  R  Sma  I  Sac  II  cleaved  their  H-DNA  regions  on  a  limited 
number  of  recognition  sites.   Three  other  endonucleases  that  do  not  contain 
a  CpG  in  their  recognition  site  cleaved  their  H-DNA' s  identically  to  viral 
H-DNA.   This  suggests  that  episomal  H-DNA  could  be  highly  methylated  in 
CpG  dinucleotides. 
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Marmoset  lymphocytes  have  been  transformed  i_n  vitro  with  HVS  owl  monkey 
strain  E589M.  In   vitro  immortalization  could  only  be  achieved  with  lympho- 
cytes from  cotton  top  marmosets  (Saguinus  oedipus).   For  the  first  time, 
transformation  of  marmoset  lymphocytes  i_n  vitro  by  HVS  was  successful. 
Since  other  groups  could  not  immortalize  marmoset  lymphocytes  with  HVS 
strain  No  11  or  S29SC,  it  is  possible  that  only  the  hot  strain  is  able  to 
transform.  Appropriate  control  experiments  with  other  HVS  strains  have 
not  yet  been  done. 

Significance  to  Biomedical  Reseach  and  to  the  Program  of  the  Institute: 
Recent  advances  in  biochemical  techniques  for  segregating  and  character- 
izing small  DNA  fragments  released  by  endonucl eases  provide  the  opportunity 
to  assay  tumor  tissues  for  the  presence  of  a  small  fraction  of  herpesvirus 
genome  in  the  host  cell  genome.  A  major  objective  is  the  determination  of 
etiology  of  diseases  which,  so  far,  have  been  shown  to  be  associated  with 
specific  DNA  viruses  by  serological  and  epidemiological  techniques.  The 
new  capability  to  extend  present  knowledge  to  include  biochemical  genetic 
information  about  the  relationship  of  specific  DNA  viruses  to  specific 
cancers  has  a  high  probability  of  contributing  to  cancer  etiology. 

Proposed  Course:  This  project  will  continue  without  change. 

Date  Contract  Initiated:   January  1,  1978 

Current  Annual  Level:   $203,170 


HEALTH  RESEARCH,  INC.  (N01-CP7-1062) 

Title:   Biochemical  Mapping  of  the  Integration  Site  of  SV40 

Contractor's  Project  Director:   Dr.  Mary  Gutai 

Project  Officer  (NCI):   Dr.  Ching  Juh  Lai 

Objectives:   Determine  the  nucleotide  sequences  at  the  SV40  DNA  and  cell 
DNA  junction  for  cloned  evolutionary  variants  of  SV40  and  study  the  recom- 
bination between  SV40  and  host  cell  DNA. 

Major  Findings:   In  order  to  gain  insight  into  the  mechanism(s)  of  recom- 
bination between  SV40  and  cellular  DNA  and  the  nature  of  cellular  DNA 
present  in  substituted  variants  of  SV40,  nucleotide  sequences  of  viral  and 
animal  cell  DNA  are  being  analyzed  in  several  cloned  evolutionary  variants 
derived  from  SV40  serially  passed  at  high  multiplicity  of  infection. 

Based  on  similarities  in  nucleotide  sequence,  it  was  found  that  DNA  derived 
from  highly  reiterated  sequences  are  present  in  the  variant  genomes. 
Earlier  hybridization  findings  of  homology  between  host  sequences  of 
independently  derived  variants  of  SV40  were  confirmed  at  the  nucleotide 
sequence  level . 
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It  is  clear  that  certain  cell  DNA  sequences  appear  in  variant  genomes  with 
a  frequency  higher  than  expected.  The  significance  of  this  recombination 
event  remains  to  be  determined. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Examination  of  the  interactions  between  genomes  of  eukaryotic  cells  and 
oncogenic  viruses  may  identify  the  basic  reactions  of  cell  regulation 
which  are  deranged  by  the  virus  and  result  in  transformation  to  malignancy 
or  which  control  expression  of  viral  genetic  information. 

Proposed  Course:  This  project  will  continue  without  change. 

Date  Contract  Initiated:   September  30,  1977 

Current  Annual  Level :   $75,540 

ILLINOIS,  UNIVERSITY  OF  (N01-CP4-3318) 

Title:   Studies  on  the  Molecular  Mechanism  of  Carcinogenesis  by  Oncogenic 
Viruses 

Contractor's  Project  Director:   Dr.  Giampero  di  Mayorca 

Project  Officer  (NCI):   Dr.  Robert  Goldberg 

Objectives:   Characterization  of  the  human  papovaviruses ,  especially  BK 
vi  rus. 

Major  Findings:   A  new  gene  for  transformation  of  simian  virus  40  (SV40) 
has  been  recognized  by  transformation  experiments  with  deletion  mutants  in 
the  0.54  to  0.59  region  of  the  physical  map  of  the  virus.   It  has  been 
found  that  this  region  codes  for  a  20,000  molecular  weight  protein,  small 
t,  and  that  this  protein  is  recognized  for  efficient  transformation.   The 
role  of  large  T  in  the  maintenance  of  the  transformed  status  has  been 
thoroughly  investigated  and  it  is  concluded  that  large  T  function  is 
required  for  maintenance.   A  complete  physical  map  of  BK  virus  has  been 
obtained  by  digestion  with  several  restriction  endonucleases  (51  restriction 
sites)  and  the  ordering  of  the  different  fragments.   Studies  of  about  40 
additional  DNAs  from  human  tumors  have  revealed,  by  the  blotting  technique 
the  presence  of  BK  virus  DNA.   In  12  of  these  DNAs  the  viral  DNA  band 
behaves  like  true  viral  DNA  when  digested  with  several  restriction  endo- 
nucleases.  Hirt  extraction  of  human  tumor  cell  lines  has  revealed,  in 
several  cases,  the  presence  of  BK  virus  DNA  in  a  free  form  and  in  substantial 
amounts.   Upon  digestion  with  several  restriction  endonucleases,  the  viral 
DNA  was  found  to  be  highly  rearranged.   The  viral  DNA  is  not  infectious. 
This,  mimics  the  situation  found  in  about  20  clones  of  BHK  cells  transformed 
by  BK  virus. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Studies  on  small  icosahedral  DNA  viruses  such  as  SV40  and  polyoma  have 
contributed  an  impressive  body  of  information  in  recent  years  on  the 
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interactions  between  these  viruses  and  cells.  The  genetic  analysis  of  the 
genome  of  these  viruses,  by  the  use  of  mutants,  may  provide  a  major  advance 
in  the  knowledge  of  the  mechanism  of  cell  transformation  at  the  molecular 
level.  These  studies  have  recently  become  of  great  importance  with  the 
isolation  of  human  papovavi ruses ,  such  as  BK  and  JC  viruses. 

Proposed  Course:  This  project  was  completed  on  January  8,  1979. 

Date  Contract  Initiated:   December  9,  1971 

Current  Annual  Level:   None  ^ 

ILLINOIS,  UNIVERSITY  OF  (N01-CP7-1Q61 ) 

Title:   Integration  Sites  of  Papovavi rus  Genomes  in  Transformed  Cells 

Contractor's  Project  Director:   Dr.  Kiramir  Subramanian 

Project  Officer  (NCI):   Dr.  Ravi  Dhar 

Objectives:   Construction  of  physical  maps  of  SV40  DNA  integrated  in  the 
genome  of  transformed  cells,  and  determination  of  the  nucleotide  sequences 
at  the  junction  of  cell  DNA  and  the  integrated  SV40  DNA. 

Major  Findings:   SV40  rat-transformed  cell  lines,  SV  Rat  12  and  SV  Rat  14 
B,  are  each  known  to  have  one  genome  equivalent  of  SV40  per  cell  genome. 
One  genome  equivalent  of  SV40  integrated  in  another  rat-transformed  cell 
line.  Fill  (648),  was  detected  by  the  Southern  blotting  technique.   Fragments 
carrying  the  viral  DNA-cell  DNA  junction  points  from  the  DNA  of  the  three 
transformed  cell  lines  mentioned  above  are  being  enriched  and  accumulated. 
This  will  enable  sequence  analysis  of  the  junction  points  of  these  DNA 
fragments. 

An  exhaustive  characterization  of  the  BKV  DNA  has  been  made.   Physical 
maps  of  the  DNA  have  been  prepared  by  using  the  restriction  endonucleases 
Ava  II,  Hinf  I,  Hae  III,  Pvu  II,  Bgl  II,  Hph  I,  Hpa  II,  Hhal,  Kpn  I  and 
Bam  HI.  The  49  restriction  sites  that  have  been  accurately  mapped  on  the 
genome  of  BKV  will  be  helpful  as  reference  points  in  the  work  on  mapping 
the  site  of  integration  of  BKV  DNA  in  the  DNA  of  cells  transformed  by  BKV. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Examination  of  the  interactions  between  genomes  of  eukaryotic  cells  and 
oncogenic  viruses  may  identify  the  basic  reactions  of  cell  regulation 
which  are  deranged  by  the  virus  and  result  in  transformation  to  malignancy 
or  which  control  expression  of  viral-  genetic  information. 

Proposed  Course:  This  project  will  continue  without  change. 

Date  Contract  Initiated:   September  29,  1977 

Current  Annual  Level :   $96,790 
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INDIAN  HEALTH  SERVICE  (Y01-CP9-0501 ) 

Title:   Application  of  Epstein-Barr  Virus  Markers 

Contractor's  Project  Director:   Dr.  Anne  Lanier 

Contractor's  Project  Officer  (NCI):   Dr.  Robert  Goldberg 

Objectives:   This  contractor  will  provide  support  to  the  Mayo  Foundation, 
N01-CP9-1006,  by  supplying  clinical  information  and  materials. 

Major  Findings:  This  contract  has  been  underway  for  an  insufficient 
period  of  time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project  provides  support  for  a  contract  to  demonstrate  that  Epstein-Barr 
virus  assays  can  be  used  for  improved  diagnosis  and  management  of  American 
patients  with  head  and  neck  tumors.   It  is  anticipated  that  the  knowledge 
gained  could  be  transferred  to  cancer  centers  for  wider  application  in 
cancer  control.   The  study  will  further  permit  assessment  of  the  specifi- 
city of  the  viral  markers  in  the  identification  of  high  risk  populations 
and  other  environmental  factors  contributing  to  the  etiology  of  naso- 
pharyngeal carcinoma. 

Proposed  Course:   This  project  will  continue  without  change. 

Date  Contract  Initiated:   November  30,  1978 

Current  Annual  Level:   $22,750 

INTERNATIONAL  AGENCY  FOR  RESEARCH  ON  CANCER  (N01-CP9-1009;  successor  to 
N01-CP4-3296) 

Title:   Sero-Epidemiologic  and  Laboratory  Studies  on  Nasopharyngeal  Carcinoma 
and  Burkitt's  Lymphoma 

Contractor's  Project  Director:   Dr.  John  Higginson 

Project  Officer  (NCI):   Dr.  Robert  Goldberg 

Objectives:   To  investigate  the  Epstein-Barr  virus  (EBV)  in  relation  to 
Burkitt's  lymphoma  (BL)  in  order  to  determine  its  role  in  the  etiology  of 
these  neoplasms. 

The  major  objective  is  to  conduct  a  5  year  prospective  sero-epidemio- 
logical  study  in  a  child  cohort  population  of  35,000  in  the  West  Nile 
District  of  Uganda  to  test  the  validity  of  four  hypotheses  regarding  the 
etiological  relationship  between  EBV  and  BL.   Two  sub-objectives  are:  (1) 
to  study  the  role  of  chronic  malaria  in  the  development  of  BL;  and  (2)  to 
investigate  the  epidemiological  behavior  of  EBV  infection  in  the  study 
population  by  follow-up  of  randomly  selected  groups. 
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Major  Findings:   Five  new  BL  cases  were  detected  in  the  West  Nile 
district--one  of  them  pre-bled.  A  total  of  ten  new  cases  was  detected  in 
the  West  Nile  district  in  1978.   This  is  well  below  the  previous  yearly 
average  and  it  appears  that  the  decline  of  BL  incidence  continues  in  the 
West  Nile  district. 

A  study  of  the  stability  of  the  child  cohort  which  was  bled  in  the  West 
Nile  district  from  1972  to  1974  showed  that  only  8%  of  them  have  died 
since  the  serological  survey;  18%  have  moved  away  from  their  previous 
homes  but  most  of  these  migrations  have  taken  place  within  the  West  Nile 
district  and  it  thus  appears  that  the  loss  to  the  study  population  has 
been  small. 

Approximately  90,000  children  are  now  under  regular  chloroquine  medication 
in  North  Mara  and  the  prevalence  of  malaria  parasitaemia  is  being  kept 
below  10%.   So  far,  no  decline  in  BL  incidence  has  occurred  in  the  malaria 
suppression  area. 

The  anti-EBV  antibody  testing  (VGA,  EA,  EBNA)  of  the  3,500  sera  collected 
in  the  substudy  in  the  West  Nile  has  continued.  As  reported  previously,  a 
combined  treatment  of  Raji  cells  with  lUDR  and  anti-IgM  serum  can  produce 
up  to  50%  EA  positive  cells.   In  the  present  period,  it  was  shown  that 
other  compounds  (PHA  or  Protein  A),  which  attach  to  the  membrane  of  lympho- 
blasts,  can  act  as  potent  EA  inducers  in  combination  with  lUDR. 

Further  studies  of  EBV-specific  anti-IgA  antibodies  have  shown  that  these 
antibodies  may  not  be  specific  for  nasopharyngeal  carcinoma  (NPC).   IgA/EBV 
positive  titers  have  now  also  been  found  in  sera  from  patients  with  carci- 
noma of  the  lungs  and  the  nasal  fossae.   In  addition,  antibodies  to  EBV/IgA 
have  been  found  in  the  saliva  and  bronchial  secretions  of  some  patients 
with  bronchial  carcinoma. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  To 
date,  EBV  is  the  only  naturally-occurring  virus  strongly  suspected  of  an 
etiologic  role  in  human  cancer.   The  research  under  this  contract  should 
help  elucidate  the  role  of  EBV  in  the  Burkitt  lymphoma.   Studies  of  blood 
genetic  types,  together  with  the  sero-epidemiological  results,  may  provide 
the  means  for  detecting  NPC  high  risk  groups  among  a  normal  population. 

Proposed  Course:   In  Africa,  case  detection  will  continue  to  have  high 
priority  in  order  to  determine  the  relationship  of  EBV  antibodies  to 
subsequent  appearance  of  disease.   The  NPC  program  will  be  continued  to 
define  the  genetic  factors  relating  to  disease. 

Date  Contract  Initiated:   April  1,  1979 

Current  Annual  Level:   $435,000 


JOHNS  HOPKINS  UNIVERSITY  (N01-CP7-1022) 

Title:   Biomolecular  Relationship  of  Herpesviruses  and  Cancer:   Herpes 
Simplex  Virus 
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Contractor's  Project  Director:   Dr.  Gary  Hayward 

Project  Officer  (NCI):   Dr.  Berge  Hampar 

Objectives:   Identification  of  the  minimum  portion  of  herpes  simplex  virus 
type  2(HSV-2)  DNA  necessary  for  transformation  of  animal  and  human  cells; 
determination  of  the  role  of  virus-specified  products  in  maintenance  of 
the  transformed  phenotype;  determination  of  the  specific  sites  of  inte- 
gration of  the  HSV-2  DNA  in  the  host  cell  genome;  and  preparation  of  HSV-2 
"transforming  gene"  DNA  probes  for  high  sensitivity  screening  of  transformed 
cell  lines  and  tumor  tissues  for  the  presence  of  HSV-2  DNA  or  RNA. 

Major  Findings:  The  location  of  transforming  sequences  in  HSV-1  DNA  has 
been  narrowed  down  with  reasonable  certainty  to  within  a  15kb  Bglll  fragment 
which  maps  at  position  0.311-0.415  in  the  center  of  the  L  segment.   The 
evidence  for  this  derives  from  the  development  of  foci  of  morphologically 
altered  cells  on  monolayers  of  contact  inhibited  Balb/3T3  clone  A31  cells 
after  addition  of  isolated  DNA  containing  this  fragment  but  not  with  any 
other  fragments  representing  the  remainder  of  the  genome.   Several  viral 
polypeptides  expressed  in  infected  cells  are  known  to  be  coded  by  this 
region  of  the  genome  including  a  DNA  binding  protein  of  128,000  mol  wt  and 
the  major  B2  glycoprotein  in  the  virion  envelope  of  117,000  mol  wt.   This 
"transforming"  sequence  also  overlaps  on  the  left  hand  side  with  the  viral 
thymidine  kinase  gene  and  on  the  right  hand  side  with  a  region  between 
0.383-0.437  which  is  tandemly  reiterated  in  some  defective  DNAs  and, 
therefore,  probably  contains  an  origin  for  DNA  replication.   A  subcloned 
cell  line,  F5A3B,  established  from  these  foci  has  retained  stably  altered 
properties  characteristic  of  transformed  cells  for  at  least  54  passages. 
For  example,  the  F5A3B  cells  grow  to  a  five  fold  higher  saturation  density 
in  10%  serum  than  do  the  parent  Balb/3T3  cells,  grow  at  high  efficiency  in 
1%  serum  and  give  colonies  at  5-15%  frequency  in  both  methyl  cellulose  and 
soft  agarose.  These  cells  have  enhanced  levels  of  cellular  thymidine 
kinase  activity  but  appear  not  to  express  any  significant  quantities  of 
viral  thymidine  kinase  by  the  criteria  of  electrophoretic  mobility  and 
lack  of  sensitivity  to  the  analogue  ara-T.   Absorbed  antiserum  directed 
against  HSV-1  infected  cells  gives  a  faint  cytoplasmic  and  surface  fluo- 
rescence in  F5A3B  cells  which  is  not  exhibited  by  the  parent  Balb/3T3 
cells.   Blot  hybridization  experiments  using  the  isolated  16kb  Bglll 
fragment  as  probe,  have  revealed  a  single  high  molecular  weight  homologous 
fragment  on  the  high  G  +  C  side  of  F5A3B  DNA  after  cleavage  with  Eco  Rl 
and  fractionation  by  RPC-5  chromatography.   It  seems  likely,  therefore, 
that  the  F5A3B  cells  have  retained  one  copy  per  cell  of  most  or  all  of  the 
16kb  Bglll  fragment  in  an  integrated  state.   However,  this  is  only  the 
simplest  interpretation  and  has  yet  to  be  fully  documented. 

Similar  experiments  with  HSV-2(333)  DNA  have  given  a  surprisingly  different 
result.   A  single  Bglll/Xbal  double  cut  fragment  of  6.9  kb,  but  none  of 
17  others,  give  foci  in  duplicate  dishes  of  Balb/3T3  cells.   A  subcloned 
cell  line,  F11B2B,  established  from  one  of  these  foci  has  growth  properties 
similar  to  those  of  the  F5A3B  cells  and  typical  of  transformed  cells 
including  growth  in  methyl  cellulose  and  soft  agarose.   The  cells  do  not 
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contain  any  detectable  amounts  of  viral  thymidine  kinase  but  there  is  no 
information  as  yet  about  viral  DNA  or  antigens. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Recent  advances  in  biochemical  techniques  for  segregating  and  character- 
izing small  DNA  fragments  released  by  endonucleases  provide  the  opportunity 
to  assay  tumor  tissues  for  the  presence  of  a  small  fraction  of  herpesvirus 
genome  in  the  host  cell  genome.  A  major  objective  is  the  determination  of 
etiology  of  diseases  which  so  far  have  been  shown  to  be  associated  with 
specific  DNA  viruses  by  serological  and  epidemiological  techniques.  The 
new  capability  to  extend  present  knowledge  to  include  biochemical  genetic 
information  about  the  relationship  of  specific  DNA  viruses  to  specific 
cancers  has  a  high  probability  of  contributing  to  cancer  etiology. 

Proposed  Course:   This  project  will  continue  without  change. 

Date  Contract  Initiated:   September  30,  1977 

Current  Annual  Level:   $113,530 

KAROLINSKA  INSTITUTE  (N01-CP3-331 6) 

Title:   Studies  on  the  Significance  of  Herpes-Type  Viruses  and  RNA  Viruses 
in  the  Etiology  of  Some  Human  Cancers 

Contractor's  Project  Director:   Dr.  George  Klein 

Project  Officer  (NCI):   Dr.  Berge  Hampar 

Objectives:  To  elucidate  Epstein-Barr  virus  (EBV)-cel 1-host  interactions 
and  mechanisms  of  cell-mediated  antitumor  immune  reactions. 

Major  Findings:   Epstein-Barr  virus-directed  nuclear  antigen  (EBNA)  has 
been  purified.   It  has  a  mol  wt  of  180,000,  with  a  subunit  of  53,000.   A 
small  16,000  mol  wt  component  has  been  identified  in  addition.   Preliminary 
experiments  involving  microinjection  of  EBNA  into  contact  inhibited  fibro- 
blasts showed  that  EBNA,  but  not  mock-EBNA  stimulated  DNA  synthesis.   A 
new  nuclear  antigen  was  discovered,  associated  with  Herpes virus- ate les  (HVA) 
and  Herpesvirus  saimiri-transformed  marmoset  cells,  and  designated  HATNA. 
Combined  immunoprecipitation  and  gel  analysis  have  led  to  the  identifi- 
cation of  early  antigen  (EA)  and  virus  capsid  antigen  (VCA)  associated 
polypeptides.   Sodium  butyrate  was  found  to  be  a  powerful  inducer  of  EA 
and  VCA  synthesis  in  some  cell  lines.   Primary  EBV  infection  of  normal 
B-lymphocytes  induces  immunoglobulin  synthesis  prior  to  the  entry  of  the 
cell  into  the  S  phase.  Mitogen  stimulated  B-lymphocytes  showed  a  de- 
creased EBV  receptor  concentration  and  decreased  infectibil ity.   New 
EBV-transformed  lines  were  established  that  produce  specific  antibody 
against  certain  haptens,  bacterial  carbohydrates,  and  some  blood  group 
antigens.   IgG  antibody  producing  lines  were  established  after  removal  of 
the  surface  IgM  positive  cells.   The  first  hybrid  has  been  established 
between  a  myeloid  (K562)  and  a  lymphoid  (P3HR-1)  line.   It  shows  strong 
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dominance  of  the  myeloid  pattern,  eclipse  of  lymphoid  markers,  suppression 
of  beta-2M/HLA  expression,  100%  EBNA  positivity  but  complete  noninduci- 
bility  of  the  EBV  cycle.  This  further  proves  the  independence  of  EBNA 
from  the  host  cell  controls  that  regulate  the  antigens  of  the  viral  cycle. 
The  14q+  chromosomal  marker  of  Burkitt's  lymphoma  was  found  to  represent  a 
reciprocal  8:14  translocation  with  regularly  identical  breakpoints  on 
chromosomes  8  and  14.  EBV  transformed  normal  diploid  LCL  that  fail  to  grow 
subcutaneously  in  adult  nude  mice  were  found  to  grow  in  the  brain  of  adult 
nude  and  subcutaneously  in  newborn  nudes.   After  growth  at  these  privileged 
sites,  they  were  still  diploid  and  were  unable  to  grow  subcutaneously  in 
adult  nudes  or  to  clone  in  agarose.   Clonability  of  diploid  lines  in 
agarose  could  be  increased  by  repeated  agarose  selection.  A  correlation 
was  found  between  ADCC  titers  and  prognosis  in  both  nasopharyngeal  carcinoma 
and  Burkitt's  lymphoma  patients.   HVA  receptors  were  preferentially 
expressed  on  T-cell  derived  lines  in  both  the  human  and  the  marmoset 
system. 

Lymphocyte  directed  membrane  antigen  (LYDMA)  specific  killing  with  IM-T 
cells  showed  no  syngeneic  restriction.   LYDMA  appeared  48  hours  after 
B-cell  infection.   NK-resistant,  anti-LYDMA  sensitive  target  lines  were 
isolated  from  infectious  mononucleosis  patients. 

Trisomy  15  was  the  regular  nonrandom  chromosomol  change  in  mouse  T-cell 
lymphomas  induced  by  radiation  leukemia  virus  (RadLV),  the  chemical  carcinogen 
DMBA,  and  Moloney  virus.   MCSA  was  partly  linked  to  pl5  on  the  cell  membranes, 
but  mostly  present  in  the  free  form.   Fv-1  restriction  was  found  to  operate 
in  cells  that  carry  integrated  proviral  DNA,  affecting  a  late  stage  in 
viral  maturation.   Individually  distinct  mammary  tumor  associated  antigens 
were  detected  serologically.   A  new  method  was  worked  out  to  select  immuno- 
resistant  cell  variants  by  repeated  passage  through  immunoadsorbent  columns. 
It  is  useful  to  assess  the  relationship  between  serologically  detected 
antigens  and  rejection  targets. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Investigations  under  this  project  are  directed  to  two  areas  of  importance 
to  overall  Program.   First,  the  recognition  that  certain  herpesviruses 
induce  neoplasms  in  animals  and  that  EBV  is  associated  with  human  neoplasms 
requires  intensive  study  to  provide  a  better  understanding  of  the  host-virus 
relationship  for  this  group  of  agents.   Data  acquired  under  this  project 
contribute  to  assessment  of  the  role  of  herpesviruses  in  the  causation  of 
human  neoplasms.   Second,  the  analysis  of  the  immunological  responses  of 
the  host  to  tumor  cell  surface  antigens  provides  basic  information  important 
in  approaches  to  control  of  tumor  development.   The  project  is  strongly 
oriented  to  human  neoplasia,  using  defined  animal  systems  as  required  for 
progress  in  understanding  the  fundamental  mechanisms  involved. 

Proposed  Course:   This  project  will  continue  without  change. 

Date  Contract  Initiated:   April  9,  1968 

Current  Annual  Level:   $216,700 
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LIFE  SCIENCES,  INC.  (N01-CP3-3205) 

Title:   Studies  on  Marek's  Disease  as  a  Model  for  Herpesvirus-Associated 
Oncogenesis 

Contractor's  Project  Director:   Dr.  Meihan  Nonoyama 

Project  Officer  (NCI):   Dr.  George  Vande  Woude 

Objectives:  To  determine  the  exact  nature  of  the  role  of  the  herpesvirus 
associated  with  Marek's  disease  in  the  etiology  of  this  disease  and  eluci- 
date the  mechanisms  of  interaction  between  herpesviruses  and  RNA  viruses 
in  tumorigenesis  using  specific  pathogen-free  avian  hosts. 

Major  Findings:   No  DNA  homology  between  Marek' s  disease  herpesvirus  (MDV) 
and  the  turkey  herpesvirus  (HVT)  DNA  was  detected  by  DNA-DNA  reassociation 
kinetics,  but  minor  homology  was  revealed  by  Southern  blotting  hybridi- 
zation.  In  preparations  of  MDV  DNA,  defective  virus  DNA  which  bands  at 
1.700  g/ml  in  CsCl  has  been  found.  The  latency  of  MDV  DNA  in  an  established 
lymphoblastoid  MKT  cell  line  and  MD  tumors  have  been  studied.  MKT  cells 
contain  15  virus  genomes/cell  and  all  the  MD  tumors  tested  also  contained 
multiple  copies  of  virus  genomes.   Trancription  of  virus  genome  in  MKT 
cells  and  tumors  was  restricted  to  that  from  15%  of  virus  DNA.   Forty-five 
percent  of  virus  DNA  was  induced  for  transcription  by  lUDR  treatment 
although  not  all  species  of  transcribed  RNA  were  transferred  to  polysomes. 
Latent  virus  DNA  replication  occurs  only  once  in  the  early  S  phase  of 
synchronized  MKT  cells.   Attempts  to  isolate  virus  specific  chromatin  have 
been  unsuccessful.  Pancreatic  DNase  I  seems  to  digest  only  the  trans- 
cribing part  of  virus  DNA  in  MKT  nuclei.   There  were  some  virus  specific 
DNA  binding  proteins  detected  in  both  MDV  infected  CEF  and  MKT  cells. 
Attempts  to  establish  transformation  of  chicken  lyjjphocytes  have  so  far 
been  unsuccessful.   Endogenous  chf  activity  in  chf  CEF  has  been  enhanced 
by  MDV  infection,  but  not  in  chf  CE|.  The  infection  with  MDV,  however, 
induced  tumors  in  both  chf  and  chf  birds  in  our  experimental  conditions. 
There  was  no  enhanced  expression  of  src  sequences  in  MD  tumors.   Coinfection 
of  chickens  with  MDV  and  the  type-C  virus,  RAV-2,  did  not  enhance  the 
incidence  of  MD  tumor  induction,  but  a  higher  mortality  rate  and  anemia 
were  observed  in  coinfected  chickens.  The  inoculation  with  MKT  cells  or 
MD  tumor  tissues  did  not  induce  tumors  in  nude  mice. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   In 
comparison  to  the  RNA  tumor  viruses,  comparatively  little  is  known  con- 
cerning the  role  of  herpesviruses  in  oncogenesis  or  their  interaction  with 
endogenous  RNA  tumor  viruses.   Certain  herpesviruses  have  been  implicated 
in  the  etiology  of  carcinoma,  lymphoma,  and  leukemia  in  different  species 
of  animals  and  other  viruses  of  this  group  have  been  shown  to  be  strongly 
associated  with  neoplasia  in  man.   This  project  provides  the  opportunity 
to  acquire  information  on  one  herpesvirus  in  relation  to  a  malignant 
disease  in  its  natural  host:   this  may  aid  in  understanding  the  role  of 
herpesviruses  in  oncogenic  processes  in  man. 
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Proposed  Course:   Studies  on  the  interaction  between  MDV  and  other  viruses 
as  this  relates  to  the  disease  process  will  be  continued  with  particular 
emphasis  on  the  molecular  virology  of  the  interaction  between  MDV  and 
avian  leukosis  viruses.   The  contract  is  scheduled  for  termination  on 
February  28,  1980. 

Date  Contract  Initiated:   November  1,  1968 

Current  Annual  Level:   $499,490 

LITTON  BIONETICS,  INC.  (N01-CP4-3333) 

Title:   Immunological  Assays  for  DMA  and  RNA  Viruses 

Contractor's  Project  Director:   Dr.  David  Fuccillo 

Project  Officer  (NCI):   Dr.  Paul  H.  Levine 

Objectives:  To  analyze  humoral  and  cellular  immune  functions  in  normal 
individuals  and  cancer  patients  against  Epstein-Barr  virus  (EBV)  and  to 
apply  immunologic  assays  measuring  EBV  immunity  to  the  control  of  human 
cancers,  primarily  Burkitt's  lymphoma  (BL)  and  nasopharyngeal  carcinoma 
(NPC).  To  support  other  investigators  in  the  cancer  field  by  means  of 
expertise  in  assays  and/or  distribution  of  materials  and  reagents  collected 
and  stored  as  a  result  of  the  contract. 

Major  Findings:   Preliminary  data  suggested  that  the  occurence  of  complexes 
of  EBV  antigen  and  antibody  may  be  important  in  BL  but  that  in  infectious 
mononucleosis  (IM)  they  probably  do  not  play  an  important  role.   The 
positive  correlation  of  high  ADCC  titers  and  survival  was  found  in  NPC  and 
BL  patients.   The  measurement  of  cellular  immunity  to  EBV  in  EBV-associated 
diseases  was  not  definitive.   In  an  animal  model  (chimpanzee)  system  some 
encouraging  results  were  recorded. 

It  was  found  that  patients  with  breast  cancer  and  other  breast  disorders 
had  lymphoid  cells  possessing  greater  reactivity  measured  by  leukocyte 
migration  inhibition  than  cells  from  normal  donor  or  cancer  patients  other 
than  breast  cancer.   The  stimulating  antigens  used  were  extracts  of  primary 
tumors,  cultured  tumor  cells,  mammary  tumor  virus,  and  Mason  Pfizer  monkey 
virus. 

The  supportive  services  section  of  this  contract  received  and  distributed 
11,175  tissues  and  sera.   Serologic  assays  (12,500)  were  performed  at  the 
direction  of  the  project  officer.   In  addition,  13,000  lines  of  clinical 
data  were  entered  and  maintained  along  with  12,000  lines  of  serum  inventory 
and  14,000  lines  of  serologic  assay  results. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  EBV 
is  oncogenic  in  some  monkey  species,  is  ubiquitous  in  the  human  population, 
and  is  known  to  cause  at  least  two  clinical  syndromes,  IM  and  abacterial 
tonsillitis.  There  is  increasing  evidence  that  it  is  involved  in  the 
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etiology  of  BL,  and  Guil lain-Barre  syndrome,  a  neurologic  disease.   It  is 
of  great  importance  to  acquire  information  on  the  different  factors  that 
may  influence  the  outcome  of  EBV  infection,  particularly  development  of 
cancer. 

Proposed  Course:  This  contract  was  terminated  on  March  2,  1979. 

Date  Contract  Initiated:  June  3,  1974 

Current  Annual  Level:   $342,735 

MAYO  FOUNDATION  (N01-CP9-1Q06) 

Title:  Application  of  Epstein-Barr  Virus  Markers  to  Diagnosis  and  Prognosis 
of  Nasopharyngeal  Carcinoma  and  Occult  Tumors  of  the  Nasopharynx 
Area  in  the  United  States 

Contractor's  Project  Director:   Dr.  Gary  Pearson 

Project  Officer  (NCI):   Dr.  Robert  Goldberg 

Objectives:  The  objective  of  the  project  is  the  determination  of  the 
usefulness  of  Epstein-Barr  virus  (EBV)  markers  in  established  serological 
tests  for  diagnosis  and  prognosis  of  nasopharyngeal  carcinoma  (NPC)  and 
primary  tumors  of  the  head  and  neck  in  the  United  States. 

Major  Findings:  This  contract  has  been  underway  for  an  insufficient 
period  of  time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project  offers  the  opportunity  to  demonstrate  that  EBV  assays  can  be  used 
for  improved  diagnosis  and  management  of  American  patients  with  head  and 
neck  tumors.   It  is  anticipated  that  the  knowledge  gained  could  be  trans- 
ferred to  cancer  centers  for  wider  application  in  cancer  control.  The 
study  will  further  permit  assessment  of  the  specificity  of  the  viral 
markers  in  the  identification  of  high  risk  populations  and  other  environ- 
mental factors  contributing  to  the  etiology  of  NPC. 

Proposed  Course:  This  project  will  continue  without  change. 

Date  Contract  Initiated:  October  23,  1978 

Current  Annual  Level:   $225,060 

MELOY  LABORATORIES,  INC.  (N01-NS7-236Q) 

Title:  Oncogenic  Potential  of  Herpesviruses  in  Primates 

Contractor's  Project  Director:   Dr.  D.  Lewis  Sly 
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Project  Officers  (NCI):   Mr.  J.  Thomas  Lewin 

(NINCDS):   Dr.  William  T.  London 

Objectives:   To  evaluate  herpes  simplex  virus  type  2  (HSV-2)  as  a  potential 
agent  of  cervical  carcinoma  using  Cebus  monkeys. 

Major  Findings:   Of  six  deaths  that  occurred  during  the  year,  three  were 
hormone  recipients.  The  animals  all  had  severe  hepatic  pathology  that  is 
believed  to  be  due  to  diethylsti Ibestrol  (DES)  toxicity.   Hormone  treatments 
were  suspended  for  a  90  day  period  and  resumed  using  a  reduced  dosage  of 
DES.  Cytological  abnormalities  continued  to  occur  at  a  high  rate  among 
HSV-2  and  hormone  recipients.   Control  females  receiving  salicylic  acid  as 
an  irritant  had  a  low  incidence.   Colposcopic  examinations  were  made  on 
all  females  that  could  be  examined.  Directed  biopsies  revealed  only  one 
animal  with  histological  changes  in  the  epithelium.   This  animal  showed 
progressive  changes  over  a  10  month  period.   Her  latest  sample  revealed 
questionable  carcinoma  jjn  situ.   Histological  examination  of  the  genital 
tissues  from  animals  which  have  died  has  identified  two  females  with 
minimal  dysplastic  changes  in  the  vaginal  epithelium.   One  hormone  recipient 
had  dysplastic  changes  in  the  endometrial  glands. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
HSV-2  has  been  shown  to  be  associated  with  invasive  cervical  carcinoma  in 
humans.   This  project  was  initiated  to  determine  whether  repeated  in- 
fections in  a  nonhuman  primate  that  responds  to  infections  by  this  virus 
in  a  manner  similar  to  humans  would  result  in  cervical  malignancy.   The 
data  acquired  in  this  and  related  projects  was  expected  to  provide  a 
better  understanding  of  the  nature  of  the  relationship  observed  between 
HSV-2  and  cervical  cancer. 

Proposed  Course:   This  project  terminated  on  March  29,  1979. 

Date  Contract  Initiated:  March  30,  1972 

Current  Annual  Level:   $136,154 

MERCK  AND  COMPANY,  INC.  (N01-CP9-1005;  successor  to  NOl-CPl-2059) 

Title:   HSV-2  Vaccine  Development  and  Clinical  Testing 

Contractor's  Project  Directors:   Dr.  Maurice  Hilleman 

Dr.  Vivian  Larson 

Project  Officer  (NCI):   Dr.  Maurice  L.  Guss 

Objectives:   The  overall  objective  is  to  determine  the  practical  feasibility 
for  immunologic  prevention  of  virus-induced  cancer  applicable  for  use  in 
humans.   The  specific  objective  is  to  develop  a  herpes  simplex  virus  type  2 
(HSV-2)  subunit  vaccine  suitable  for  prophylactic  trials  in  man  against  genital 
herpetic  disease  and  against  possible  subsequent  herpes  virus-induced  cancer. 
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Major  Findings:  A  candidate  HSV-2  subunit  vaccine  was  developed  for  study 
in  humans.  The  subunit  vaccine  is  prepared  by  isolation  of  viral-directed 
glycoproteins  from  HSV-2-infected  primary  cell  cultures,  treatment  of  the 
antigen  with  chemicals  to  assure  safety  and  adsorption  of  the  antigen  to 
alum  to  enhance  immunogenicity.   The  process  evolved  to  prepare  the  subunit 
vaccine  is  capable  of  scale-up  to  commercial  vaccine  production  levels. 
The  subunit  antigen  was  shown  to  be  immunogenic  at  practical  dose  levels 
in  animals  and  to  protect  mice  against  acute  HSV-2- induced  disease.   The 
candidate  vaccine  is  free  of  detectable  intact  virus,  nucleic  acid  (DNA 
and  RNA)  and  undesirable  extraneous  proteins.   Preparation  and  control/safety 
testing  of  a  lot  of  vaccine  for  clinical  studies  was  initiated  under  this 
contract  and  is  continuing. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  If 
viruses  are  proved  to  cause  some  human  cancers,  a  vaccine  may  effectively 
prevent  or  minimize  infection  or  presensitize  the  host  to  reject  antigens 
expressed  during  the  earliest  stage  of  tumor  development.   Since  live 
attenuated  or  killed  virus  vaccines  for  potentially  oncogenic  viruses 
would  not  be  acceptable  for  human  use  due  to  the  danger  of  transfer  of 
functional  viral  genetic  material,  this  project  was  initiated  to  determine 
whether  vaccines  prepared  from  purified  viral  antigens  acceptable  for  use 
in  humans  are  of  practical  value. 

Proposed  Course:  This  project  will  continue  without  change. 

Date  Contract  Initiated:   December  1,  1978 

Current  Annual  Level:   $755,148 


OHIO  STATE  UNIVERSITY  (N01-CP8-1021) 

Title:   Studies  on  the  Epstein-Barr  Virus  and  its  Association  with 
Nasopharyngeal  Carcinoma 

Contractor's  Project  Director:   Dr.  Ronald  Glaser 

Project  Officer  (NCI):   Dr.  Berge  Hampar 

Objectives:  Determination  of  the  role  of  Epstein-Barr  (EBV)  in  nasopha- 
ryngeal carcinoma  (NPC)  by  conducting  studies  (1)  on  infection  by  EBV  of 
normal  human  epithelial  cells,  particularly  nasopharyngeal  cells;  (2)  on 
cellular  hybridization  with  an  HR-1  cell  line  containing  one  EBV  genome 
per  cell;  (3)  on  transformation  of  normal  human  primary  epithelial  cells 
with  EBV  by  a  nuclear  exchange  procedure;  and  (4)  on  jji  vivo  cell  fusion 
of  EBV  genome  positive  lymphoid  cells  and  nasopharyngeal  cells. 

Major  Findings:  In  an  attempt  to  clarify  the  question  regarding  the  association 
of  EBV  DNA  and  cellular  DNA,  hybrid  cells  between  an  HR-1  cell  line  (CL9) 
with  one  EBV  genome  equivalent  per  cell  and  human  D98  cells  were  prepared. 
The  spontaneous  expression  of  early  antigen  (EA)  and  viral  capsid  antigen 
(VCA)  is  totally  repressed  in  HR-1  CL9  cells,  as  is  the  ability  to  induce 
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the  endogenous  EBV  genome  with  iododeoxyuridine  (lUDR).   The  EBV  genome 
could  be  induced  to  replicate  in  the  hybrid  cells  after  treatment  with 
lUDR.   The  data  obtained  do  not  clarify  the  question  of  possible  integrated 
copies  of  EBV  DNA.   However,  the  data  suggest  that  the  reason  for  the 
change  in  spontaneous  expression  of  EA  and  VGA,  and  the  inability  for 
virus  induction  with  lUDR,  is  probably  due  to  cell  regulatory  mechanisms. 

Attempts  to  superinfect  normal  human  nasopharyngeal  cells  with  EBV  have 
not  been  successful  thus  far,  but  preliminary  data  suggest  that  similar 
tissue  from  squirrel  monkeys  can  be  infected  with  EBV. 

Thymidine  kinase  (TdR  kinase)  associated  with  EBV  replication  could  not  be 
found  in  lUD-R  treated  D98/HR-1  cells,  superinfected  Raji  cells,  or  TdR 
kinase  deficient  Raji  cells.   However,  a  new  EBV  DNase  was  found  under 
those  conditions,  and  preliminary  data  suggest  that  patients  with  Burkitt 
lymphoma  and  NPC  have  antibody  to  the  DNase,  but  normal  individuals  and 
patients  with  infectious  mononucleosis,  thus  far  assayed,  do  not. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Sero-epidemiological  surveys  have  demonstrated  a  relationship  between  a 
DNA  virus  and  cancer.   These  studies  will  provide  information  as  to  whether 
EBV  plays  a  role  in  NPC  and  if  the  association  of  the  EBV  genome  in  the 
epithelial  cells  of  the  tumor  is  important  for  the  induction  of  the  tumor. 

Proposed  Course:  This  project  will  continue  without  change. 

Date  Contract  Initiated:  March  29,  1978 

Current  Annual  Level:   $145,890 


PENNSYLVANIA  STATE  UNIVERSITY  (N01-CP5-3516) 

Title:   Studies  on  the  Oncogenic  Potential  of  Defective  Human  Viruses 

Contractor's  Project  Director:   Dr.  Fred  Rapp 

Project  Officer  (NCI):   Dr.  Brenda  Gerwin 

Objectives:  To  conduct  a  systematic  study  of  the  oncogenic  potential  of 
defective  human  viruses. 

Major  Findings:   Investigation  of  quantitative  transformation  by  herpes 
simplex  viruses  (HSV)  continued  during  this  period.  Treatment  of  human 
and  mouse  cells  with  diethyl sti Ibestrol  appears  to  increase  susceptibility 
to  HSV  infection  and  to  increase  transformation  frequency  as  measured  by 
the  thymidine  kinase  transformation  system.   Experiments  using  HSV  type  2 
temperature-sensitive  mutants  also  have  been  undertaken  to  determine  the 
genes  responsible  for  initiation  and  maintenance  of  transformation. 
Examination  of  the  efficacy  of  a  new  antiviral  agent,  acycloguanosine 
(ACY),  in  both  normal  and  immunosuppressed  mice,  indicates  that  ACY  is 
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effective  against  HSV  type  1  infections  in  mice  and  may  be  as  effective  in 
treating  immunocompromised  as  uncompromised  animals. 

Continued  efforts  to  characterize  the  HMC  isolate  have  confirmed  that  the 
unknown  virus  is  a  strain  of  infectious  bovine  rhinotracheitis  virus 
[IBRV(HMC)].   Immunological  studies  have  shown  an  antigenic  relatedness  of 
IBRV(HMC)  to  human  cytomegalovirus  (HCMV)  and  DNA-DNA  hybridization  has 
detected  a  1-2%  homology  between  HCMV  and  IBRV(HMC)  DMAs.   Preliminary 
tests  in  pregnant  mice  indicate  that  IBRV(HMC)  may  be  transmitted  trans- 
pi  acentally.  Virus  was  detectable  in  the  uteri  and  also  was  isolated  from 
embryos  after  intravenous  and  intraperitoneal  inoculation  of  CD-I  mice. 

Production  of  plaminogen  activator  by  permissive  (human)  and  nonpermissive 
(hamster  embryo  fibKpblast)  cells  infected  with  HCMV  has  been  detected  by 
recent  work  using    I  fibrin-coated  plates.   Production  of  this  protein 
was  enhanced  when  permissive  cells  were  infected  with  ultraviolet-irradiated 
HCMV.  These  results  suggest  that  HCMV  can  induce  malignant  transformation 
in  both  cell  types. 

The  investigation  of  the  molecular  biology  of  HSV  DNA  has  proceeded.  The 
fact  that  HSV  DNA  must  be  rigorously  deproteinized  before  exonuclease  III 
digestion  suggests  that  a  protein(s)  is  bound  at  or  near  the  end  of  HSV 
DNA.   The  results  of  further  control  experiments  have  affirmed  this  hy- 
pothesis. More  direct  experimental  evidence  of  the  presence  of  an  HSV 
DNA-bound  protein  is  being  pursued. 

Studies  examining  the  antiviral  effect  of  the  nucleoside  analog  5-iodo-5'- 
amino-2' ,  5' -dideoxyuridine  (AIU)  on  varicella-zoster  virus  (VZV)  have 
shown  that  AIU  may  have  clinical  potential  for  treating  severe  VZV  infections 
and  is  nontoxic  to  human  embryo  fibroblasts  at  concentrations  as  high  as 
800  |jM.   Previous  characterization  of  VZV-specific  polypeptides  has  been 
hampered  by  the  inability  to  obtain  high  titers  of  cell-free  virus.   By 
utilizing  immunoprecipitation,  in  conjunction  with  appropriate  controls,  a 
protocol  has  been  established  whereby  VZV-specific  polypeptides  can  con- 
sistently be  identified.  This  will  pave  the  way  for  further  experiments 
to  define  additional  VZV  polypeptides. 

Overall,  the  work  continues  to  demonstrate  the  transforming  capability  of 
human  herpesviruses.  Characterization  of  the  properties  of  the  transformants 
are  leading  the  way  to  a  better  understanding  of  molecular  events  regulating 
transformation  by  these  human  pathogens. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Th 
observations  made  under  this  project  indicate  that  some  strains  of  herpes 
viruses  commonly  afflicting  humans  may  express  oncogenic  properties  under 
certain  conditions.  Better  assay  procedures  for  transforming  potential 
may  provide  a  means  to  assess  the  significance  of  virus  strain  differences 
within  populations  leading  to  a  better  understanding  of  the  nature  of  the 
association  of  HSV-2  with  human  cancer. 

Proposed  Course:   Investigations  on  herpesviruses  in  relation  to  cancer 
will  continue. 
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Date  Contract  Initiated:   October  27,  1969 
Current  Annual  Level:   $499,490 

PENNSYLVANIA  STATE  UNIVERSITY  (N01-CP6-1063) 

Title:   In  Vitro  Malignant  Transformation  of  Human  and  Subhuman  Primate 
Cells  by  Interaction  Between  Viruses  and  Chemicals 

Contractor's  Project  Director:   Dr.  Fred  Rapp 

Project  Officer  (NCI):   Dr.  Masakazu  Hatanaka 

Objectives:   To  determine  whether  chemical  carcinogens  enhance  or  potentiate 
viral  oncogenic  transformation  of  primate  cells  jj}  vitro  and  to  elucidate 
the  mechanisms  of  action,  the  contractor  will  treat  human  or  nonhuman 
primate  cell  cultures  persistently  infected  with  virus  with  chemical 
carcinogens  and  observe  for  and  confirm  malignant  transformation  events. 

Major  Findings:   Interactions  between  N-nitroso  compounds  and  oncogenic 
viruses  are  being  studied  in  cell  culture.   Particular  attention  has  been 
given  to  the  interaction  of  these  compounds  with  DMA  to  form  the  alkylated 
products  7-alkyl guanine  and  0  -al kyl guanine.   Rat  liver  hepatocytes  have 
been  shown  to  metabolize  dimethyl nitrosamine  and  diethylnitrosamine  at  a 
linear  rate  for  90  minutes.   The  alkylating  reaction  product  of  the  nitro- 
samines  does  not  efficiently  escape  the  cell  indicating  that  nitrosamines, 
which  require  activation,  are  likely  to  interact  significantly  with  viruses 
only  when  the  virus  is  intracellular.   Hepatocytes  are  capable  of  excising 
the  0  -al kyl guanine  insult.   The  ability  to  remove  0  -methyl guanine  was 
studied  in  various  rodent  tissue  cells.   Liver  cells  of  rats,  mice,  and 
hamsters  catalyzed  removal  of  this  alkylated  base  even  more  efficiently 
than  kidney  cells  which  were  more  active  than  most  other  cells.   Rat  liver 
was  found  to  contain  two  systems  for  enzymatic  removal  of  0  -methyl guanine, 
whereas  hamster  liver  contained  only  one.  Mouse  and  hamster  tissues 
catalyze  the  loss  of  7-methyl guanine  from  DNA  while  rat  tissues  do  not. 
The  rat  enzyme  that  removes  0  -al kyl guanine  has  been  partly  characterized 
and  does  not  appear  to  be  an  N-glycosylase.   Experiments  are  in  progress 
to  examine  "SOS"  repair  in  mouse  cells  that  have  been  pretreated  with 
nitrosomethyl  urea  (NMU)  by  examination  of  the  survival  of  ultraviolet- 
irradiated  herpes  simplex  virus  (HSV)  in  these  cells. 

Enhancement  of  virus-specific  transformation  by  treatment  was  achieved 
when  cells  "recover"  from  drug  treatment  prior  to  virus  infection.   If  24 
hr  were  allowed  to  elapse  between  treatment  and  infection,  enhancement  was 
apparent.   If  72  hr  were  allowed  to  elapse,  however,  enhancement  of  trans- 
formation potential  was  no  longer  evident. 

Assays  for  the  transformation  of  human  osteosarcoma  cells  (HOS)  are  being 
studied  to  quantitate  this  phenomenon.   Formation  of  colonies  is  very 
variable  even  within  an  experiment,  and  it  has  not  been  possible  to  show  a 
virus/dose  effect  or  an  ultraviolet  inactivation  effect.   However,  colonies 
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of  surviving  cells  could  be  established  after  infection  with  up  to  50 
plaque-forming  units/cell  of  live  HSV. 

The  fibrinolytic  capacity  of  herpesvirus-transformed  cells  is  being  measured. 
The  transformed  lines  show  significant  levels  of  plasminogen  activator 
activity  but  it  has  not  been  possible  to  detect  this  activity  in  lytically 
infected  cells  in  the  presence  of  the  metabolic  inhibitor  cytosine  arab- 
inoside.   Plasminogen  activator  production  may  allow  detection  and  sub- 
sequent quantitation  of  herpesvirus  transformation. 

Soft  agar  assays  have  been  used  to  quantitate  the  transformation  of  hamster 
embryo  fibroblasts  by  simian  virus-40  (SV40).   Initial  experiments  failed 
to  demonstrate  enhancement  of  this  phenomenon  by  treatment  with  nontoxic 
doses  of  NMU.   Experiments  are  underway  to  repeat  these  results  using 
SV40-transformation  of  a  continuous  line  of  rat  cells  (F-111)  since  they 
are  transformed  at  much  higher  frequency.   It  also  has  been  demonstrated 
in  vivo  that  N-nitroso  compounds  can  shorten  the  latent  period  for  SV40 
tumor  development. 

In  summary,  enhancement  of  DNA  virus-specific  transformation  by  N-nitroso 
compounds  can  occur.   Studies  are  being  continued  with  particular  emphasis 
on  development  of  human  and  primate  transformation  systems. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Several  DNA  viruses,  notably  the  papovavi ruses,  herpesviruses  and  adeno- 
viruses have  been  shown  to  possess  transforming  or  oncogenic  potential  in 
laboratory  animals.   This  contractor  will  attempt  to  determine  whether  a 
synergisitc  effect  exists  between  carcinogens  and  DNA  viruses  in  the 
process  of  malignant  transformation.   The  effort  also  may  provide  insights 
into  whether  DNA  tumor  viruses  mediate  cellular  transformation  by  activating 
endogenous  host  oncogenic  sequences.  These  studies  may  provide  ui  vitro 
test  systems  vitally  needed  for  rapid  screening  of  potential  carcinogens. 

Proposed  Course:   Continuation  of  activities. 

Date  Contract  Initiated:   September  29,  1976 

Current  Annual  Level:   $90,368 

SAINT  LOUIS  UNIVERSITY  (N01-CP4-3359) 

Title:   Search  for  Viral-Specific  Genetic  Material  in  Human  Cancers  and 
Studies  on  the  Mechanism  of  Oncogenesis  by  DNA  Tumor  Viruses 

Contractor's  Project  Director:   Dr.  Maurice  Green 

Project  Officer  (NCI):   Dr.  Maurice  L.  Guss 

Objectives:   This  research  program  is  aimed  to  achieve  increased  under- 
standing of  the  mechanism  of  cell  transformation  by  DNA  tumor  viruses  and 
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to  apply  new  information  on  viral  carcinogenesis  and  on  the  molecular 
biology  of  human  cells  directly  to  the  problems  of  human  cancer. 

Major  Findings:   The  objectives  are  to  evaluate  whether  ubiquitous  oncogenic 
human  adenoviruses  (Ads),  papovavi ruses ,  and  papillomaviruses  play  a  role 
in  human  cancer.  The  approach  is  to  assay  DNAs  or  RNAs  extracted  from 
human  cancer  specimens  for  viral  "transforming  genes"  (TG)  by  liquid-phase 
molecular  hybridization  or  Southern  transfer  (blotting)  analysis  with  in 
vitro  radiolabeled  viral  complete  genomic  DNA  or  transforming  DNA  fragments. 
Over  2,500  cancer  specimens  have  been  collected  and  inventoried  by  computer. 
Nucleic  acids  have  been  extracted  from  about  800  cancers  and  a  method 
developed  to  extract  small  tumors  to  yield  high  molecular  weight  DNA 
essential  for  analysis  by  Southern  transfer. 

The  31  human  adenovirus  (Ad)  serotypes  form  5  DNA  homology  groups:  A 
(Adl2,  18,  31),  B  (Ad3,  7,  11,  14,  16,  21),  C  (Adl ,  2,  5,  5),  D  (Ad8-10, 
13,  15,  17,  19,  20,  22-30),  and2Ep(Ad4).   The  taxonomy  of  Ad32-35  is  now 
being  studied.   Group-specific    -labeled  TG  fragments  of  group  A  (Adl2 
EcoRI-C,  left  16%  of  genome),  group  C  (Ad5  Hindlll-G,  left  7.5%  of  genome), 
and  group  B  (Ad7  Xhol-C,  left  10%  of  genome)  have  been  prepared  which  can 
detect  1  copy/cancer  cell  of  0.3-3%  of  the  viral  genome.  Group  A  TG 
sequences  were  absent  from  141  different  cancer  DNAs,  representing  34%  of 
the  cancer  incidence  in  the  U.S.A.  Group  B  and  group  C  sequences  were 
absent  from  113  (56%  incidence)  and  150  (43%  incidence)  cancer  DNAs, 
respectively.   Human  papillomavirus  (HPV),  type  1  sequences  were  absent 
from  145  cancer  DNAs  (44%  incidence)  (sensitivity  0.05-1  copy/cell  of  HPV 
DNA).   BK  virus  sequences  were  absent  from  166  cancers  (49%  incidence) 
(sensitivity  0.05  copies/cell  of  BKV  DNA).   Of  95  cancer  DNAs  (45%  incidence) 
assayed  for  JC  virus  sequences,  24  gave  5-30%  hybridization  above  background; 
blotting  analysis  will  evaluate  the  significance  of  positives. 

Although  approximately  1,000  cancer  DNAs  have  been  screened  for  viral  se- 
quences, these  specimens  represent  only  34-56%  of  the  cancer  incidence; 
the  remaining  cancers,  e.g.,  buccal  cavity  and  pharynx  (4%  incidence), 
brain  (2%),  urinary  system  (7%),  genital  system  (20%),  breast  (20%  of 
females),  pancreas  (3%),  leukemia  (3%),  and  others,  must  be  analyzed 
before  the  role  of  these  viruses  in  most  human  cancers  can  be  evaluated. 

The  blotting  approach  is  especially  powerful  for  the  definitive  analysis 
of  cancer  DNAs  for  viral  sequences.   To  develop  this  methodology  for  human 
tumors,  the  viral  sequences  integrated  in  two  JCV- induced  hamster  tumor 
cell  lines  and  in  5  Ad2  (or  Ad5)-transformed  rat  cell  lines  were  analyzed. 
Viral  sequences  were  readily  detected  in  all  cell  lines,  and  the  viral 
integration  patterns  are  very  interesting.   This  well  developed  blotting 
technology  will  be  used  immediately  for  the  analysis  of  human  cancers  for 
groups  D  and  E  Ads  as  well  to  get  definitive  data  on  the  possible  role  of 
JCV  in  human  cancer.   In  addition,  analyses  of  human  tumors  for  2-3  new 
papillomavirus  isolates,  and  possibly  Ad32-35,  will  be  conducted. 

Significance  to  Biomedical  Research  and  to  the  Program  of  the  Institute: 
This  is  a  systematic  study  using  the  most  sensitive  techniques  available 
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to  probe  for  evidence  of  an  association  between  members  of  the  adenovirus 
and  papovavirus  groups  and  neoplasms  occurring  in  humans. 

Proposed  Course:  With  the  development  of  highly  sensitive  and  specific 
DNA  probes,  major  emphasis  continues  on  the  analysis  of  human  tumors  for 
the  presence  of  adenovirus,  papovavirus,  and  human  papilloma  virus-specific 
nucleic  acid  sequences. 

Date  Contract  Initiated:   March  20,  1967 

Current  Annual  Level:  $500,000 

TEXAS,  UNIVERSITY  OF  (N01-CP6-1042) 

Title:   I_n  Vitro  Transformation  of  Mammalian  Cells  Resulting  from  the 

Intracellular  Interaction  of  a  Nononcogenic  Virus  and  Chemicals 

Contractor's  Project  Director:   Dr.  Thomas  Albrecht 

Project  Officer  (NCI):   Dr.  Robert  Goldberg 

Objectives:  To  explore  the  possibility  that  interactions  between  chemical 
carcinogens  and  cells  persistently  infected  with  a  nononcogenic  virus  may 
result  in  malignant  transformation  the  contractor  will  (1)  develop  in 
vitro  cell  culture  systems  persistently  infected  with  normally  nononcogenic 
viruses;   (2)  subject  such  cultures  to  insult  by  carcinogenic  chemicals; 
(3)  monitor  treated  and  control  cell  cultures  for  morphological  trans- 
formation, activated  expression  of  endogenous  oncornavirus  information  and 
altered  expression  of  the  nononcogenic  virus;  and  (4)  confirm  the  malignant 
potential  of  transformed  cells  by  jj}  vivo  inoculation  of  appropriate  host. 

Major  Findings:  With  a  foundation  of  data  established  with  laboratory 
strains  in  predominantly  fibroblastic  tissue,  efforts  have  shifted  to 
characterizing  fresh  isolates  in  cells  derived  from  brain,  bowel  and 
reproductive  organs.  These  preliminary  studies  extend  the  observation 
that  cytomegalovirus  (CMV)  expression  at  supraoptimal  temperature  is  a 
variable  function  depending  on  the  virus  strain  and  cell  type. 

Cell  cultures  continue  to  be  established  from  various  human  embryonic 
organs  including  lung  (LU),  shin  muscle  (SM),  thyroid  (THY),  brain  (BR), 
bowel,  liver  (LR),  kidney,  bladder,  and  reproductive  organs  (ISO).   In 
addition  to  the  four  previously  established  persistently  infected  cell 
lines  (LR-C,  THY-C,  SM-K,  LU-W) ,  attempts  are  being  made  to  establish  per- 
sistently CMV-infected  BR  and  ISO  cells  using  several  CMV  strains.  A  soft 
agarose  selection  technique  has  been  developed  and  has  been  used  success- 
fully for  cloning  CMV  chemically  transformed  cells. 

Two  transformed  cell  lines  [LU-W  (NQO),  LU-W  (MCA)]  were  obtained  following 
treatment  of  LU  cells  persistently  infected  with  CMV  (strain)  with 
4-nitroquinol ine  1-oxide  (NQO)  and  3-methylcholanthrene,  (MCA)  respec- 
tively.  Several  chemicals  are  now  being  tested  with  persistently  infected 
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cell  lines  SM-K  and  Br-M.   In  addition,  experiments  are  in  progress  to 
differentiate  among  several  possible  mechanisms  of  cocarcinogenesis  by 
determining  whether  the  chemical  enhancement  of  transformation  frequency 
is  the  result  of  interaction  with  the  cell,  the  virus,  the  virus  products, 
or  a  unique  combination  of  these  factors. 

The  two  transformed  cell  lines  [LU-W  (NQO),  LU-W  (MCA)]  described  above 
have  been  found  to  be  free  of  infectious  virus  yet  still  apparently  contain 
CMV-specific  nuclear  antigens.   CMV-antigens  were  observed  only  using  a 
directly  conjugated  (FITC)  human  convalescent  serum  or  anti-complement 
fluorescence  tests.   These  cells  did  not  express  adenovirus-  or  SV40- 
specific  antigens  using  tumor  bearing  hamster  sera.   Both  LU-W  (NQO)  and 
LU-W  (MCA)  cells  have  been  demonstrated  to  have  a  high  plating  efficiency 
in  a  soft  agarose  assay  in  which  LU,  NQO  treated  LU,  MCA-treated  LU,  and 
LU-W  will  not  continue  to  replicate  and  eventually  succumb.   LU-W  (NQO) 
cells  have  been  inoculated  into  athymic  nude  mice. 

The  following  carcinogens  have  been  shown  to  inactivate  CMV  infectivity: 
4-nitroquinoline  1-oxide;  N-nitrosomethylurea;  N-nitrosophenyl urea; 
N  methyl,  N' -nitro-N-nitrosoguanidine;  and  N-nitroso-bis  (hydroxpropyl ) 
amine.  The  rate  of  inactivation  varied  considerably  among  the  chemicals 
tested.   Survival  curves  with  the  most  extensively  studied  compound,  NQO, 
indicate  that  the  rate  of  inactivation  is  directly  proportional  to  the 
concentration  of  the  chemical  and  the  duration  of  exposure.   Inactivation 
of  viral  infectivity  with  NQO  appears  to  depend  very  little  on  white  light 
since  both  dark  and  light  curves  were  similar.   Chemically  treated  virus 
is  currently  being  characterized  for  its  transforming  potential  and  the 
mechanism  of  inactivation  is  being  investigated. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
synergistic  effects  of  chemicals  and  oncogenic  viruses  in  malignant  trans- 
formation of  cells  has  been  demonstrated.   Similarly,  several  normally 
nononcogenic  DNA  viruses  have  been  shown  to  be  oncogenic  after  treatment 
by  chemical  or  physical  factors.   This  project  will  further  the  under- 
standing of  the  possible  importance  of  the  interaction  of  chemical  car- 
cinogens and  normally  nononcogenic  viruses  as  related  to  malignant  trans- 
formation. 

Proposed  Course:   The  project  terminated  on  September  26,  1979 

Date  Contract  Initiated:   September  27,  1976 

Current  Annual  Level :   $120,466 
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SUMMARY  REPORT 
RNA  VIRUS  STUDIES 


The  RNA  Tumor  Virus  Studies  of  the  Biological  Carcinogenesis  Branch  are 
concerned  with  research  on  viruses  with  a  ribonucleic  acid  core  which  are 
known  or  suspected  to  be  involved  in  the  induction  of  malignant  tranforma- 
tion  of  animal  and  human  cells.   These  studies  are  divided  into  four  major 
categories:   (1)  significance  of  RNA  virus  expression  in  differentiation, 
transformation,  carcinogenesis  and  autoimmune  disease,  (2)  analysis  of  RNA 
virus  expression,  (3)  detection  of  retroviral  information  in  human  tissues, 
and  (4)  studies  related  to  cancer  prophylaxis. 

1.   Significance  of  RNA  Virus  Expression  in  Differentiation,  Transformation, 
Carcinogenesis  and  Autoimmune  Diseases.   Bone  tumors  have  developed  in 
syngeneic  newborn  mice  approximately  20  months  after  intraperitoneal 
injection  with  viral  isolates  from  radiation- induced  osteosarcoma  cell 
cultures. 

In  vitro  transformation  of  pluripotential  cells  and  granulocytic  progenitor 
cells  has  been  obtained  in  long-term  murine  bone  marrow  culture  following 
infection  with  various  murine  type  C  viruses.   Transformation  endowed 
pluripotential  hematopoietic  stem  cells  with  the  capacity  to  clone  in  agar 
and  proliferate  in  simple  suspension  culture  medium.  These  cells  were  used 
to  reconstitute  lethally  irradiated  mice  with  no  evidence  of  decline  as  is 
seen  with  normal  stem  cells.  Mice  reconstituted  with  such  transformed  stem 
cells  developed  a  high  incidence  of  thymomas  and  promyelocytic  leukemias 
approximately  5  months  later. 

src 
Viral  structural  proteins  and  the  src  gene  product,  pp60   ,  are  present  in 

revertant  vole  cells  at  levels  similar  to  that  of  transformed  vole  cells. 

Src-specific  protein  kinase  activities  appear  identical  in  both  cell  types 

and  the  pp60    appears  phosphorylated  in  both  cell  types.   Further  studies 

are  needed  to  determine  the  nature  of  this  reversion  phenomenon. 

Chick  embryo  presumptive  muscle  cells  transformed  at  35°C  by  temperature- 
sensitive  mutants  of  Rous  sarcoma  virus  do  not  undergo  myogenic  differentia-  - 
tion.  When  shifted  to  41°C,  the  transformed  cells  revert  to  a  phenotypically 
normal  state,  fuse  into  myotubes,  actively  synthesize  myosin  and  increase  the 
level  of  DNA  synthesis.   Once  myosin  synthesis  has  begun  it  is  suppressed  by 
shifting  the  cultures  back  to  the  lower  temperature. 

The  newly  isolated  rat  sarcoma  virus  (RaSV)  has  been  further  partially 
characterized.   Like  other  mammalian  sarcoma  viruses,  the  RaSVs  are  also 
defective,  requiring  rat  leukemia  virus  (RaLV)  as  a  helper  for  replication. 
The  RaSV(RaLV)  is  infectious  only  for  rat  cells  and  not  for  many  heter- 
ologous mammalian  cells,  including  human.   RaSV-transformed  nonproducer 
(NP)  rat  cells  contain  higher  levels  of  RaLV-related  RNA  than  the  Kirsten 
sarcoma  virus-specific  (rat  src)  sequences.   Transforming  genes  were 
rescued  from  the  NP  cells  by  various  RaLV  and  heterologous  virus  strains. 
Thus,  the  mechanism  of  transformation  by  RaSV  viruses  may  be  different  from 
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that  of  KiSV  and  is  under  investigation.  There  was  also  good  correlation 
between  malignancy  based  on  growth  of  transplant  tumors  i_n   vivo  and  the 
rescue  of  src  genes  by  cocultivation  of  SD-RaLV  in  the  form  of  sarcoma  virus 
from  the  same  tumors  jj}  vitro.   Cells  that  induced  malignant  tumors  showed 
enhanced  KiSV-related  src  gene  expression  and  produced  RaSV  upon  cocultivation 
with  SD-RaLV  cells,  whereas  the  less  tumorigenic  cells  showed  lowered  levels 
of  rat  src  RNA  and  sarcoma  virus  was  not  rescued  or  was  rescued  with  less 
efficiency.   Using  the  SD-RaLV  cell  cocultivation  techniques,  RaSV  has  been 
isolated  from  a  polyoma  transformed  and  transplanted  rat  tumor  cell  line  but 
not  from  SV-40  or  adenovirus  transformed  and  transplanted  rat  cells. 

Baboon  cells  chronically  infected  with  BaEV  synthesize  viral  p28  and  gp70 
both  intra-  and  extracel lularly.   Extracellular  viral  polymerase  (RDDP)  is 
not  produced  at  significant  levels,  however,  suggesting  that  polymerase- 
deficient  particles  are  produced.   Therefore,  restriction  of  virus  replication 
seems  to  involve  either  polymerase  synthesis  or  precursor  processing  and 
assembly.   In  contrast,  bromodeoxyuridine  mediated  induction  of  endogenous 
viral  p28  is  associated  with  synthesis  of  mature  p28,  but  extracellular 
antigens,  RDDP,  and  particles  are   not  detectable.  Therefore,  the  chemical 
appears  to  be  differentially  inducing  expression  of  viral  gag  gene.   Endog- 
enous virus  of  the  BaEV  class  was  recovered  from  baboon  cells  after  treatment 
with  benzo(a)pyrene  trans-7,8-diol-9,10-epoxy  or  x-irradiation.   Viral 
expression  was  detected  by  cocultivation  of  baboon  and  heterologous  cells 
several  cell  generations  after  treatment.  The  relationship  between  virus 
induction  and  carcinogen  treatment  and  the  properties  of  the  induced  viruses 
are  under  further  investigation. 

An  immune  complex  of  gp70-anti-gp70  has  been  found  in  the  sera  of  all 
systemic  lupus  erythematosis-prone  strains  of  mice.  The  complex  varies  in 
molecular  size  from  9S  to  18S  position  in  sucrose  density  gradients  and  was 
found  to  increase  in  incidence  and  amount  with  the  progression  of  disease 
in  all  lupus-like  strains  of  mice. 

The  human  complement  component,  Cls ,  can  be  activated  during  incubation  with 
either  intact  M-MuLV  or  with  purified  pl5(E)  receptor  resulting  in  virolysis. 
Incorporation  of  the  activated  human  component  into  previously  unreactive 
guinea  pig  serum  permits  interaction  with  and  lysis  of  oncornaviruses.  This 
phenomenon  may  help  explain  why  it  is  difficult  to  find  intact  retroviruses 
in  human  tissue  or  sera  and  requires  further  study. 

2.   Analysis  of  RNA  Virus  Expression.   Expression  in  model  systems  were 
conducted  to  serve  as  a  basis  for  detection  of  RNA  virus  information  in 
human  tissues  and  for  studies  on  the  functional  role  of  these  viruses 
during  pathogenesis.   These  studies  include  analysis  of  the  viral  structural 
components,  as  well  as  viral  and  host  genetic  control  mechanisms. 

Breeding  studies  have  been  conducted  on  the  control  of  restriction  enzyme 
patterns  of  chicken  DNA  and  the  bands  correlated  with  known  phenotypes  for 
endogenous  virus  expression.   More  than  seven  independently  inherited  bands 
were  identified,  four  of  which  correlate  with  known  phenotypes.   Selection  of 
lines  and  sublines  of  inbred  chickens  for  specific  phenotype  for  endogenous 
virus  expression  can  now  be  done  using  DNA  from  whole  blood  of  growing  and 
adult  chickens. 


A  high  leukemia  incidence  has  been  observed  in  a  strain  of  mice  carrying  for 
Fv-1  allele  and  in  a  strain  developed  from  relatively  leukemia-resistant 
progenitors.   Segregation  of  MSV  tumor  resistance  characteristic  of  AKR 
mice  was  associated  with  AKR  virogene  segregation  suggesting  that  ecotropic 
endogenous  MuLVs  can  exert  a  beneficial  effect  on  their  hosts  providing  some 
protective  functions. 

In  appropriate  crosses,  the  high  leukemic  phenotype  of  AKR  is  suppressed  by 
the  Fv-1  allele  of  the  RF  parent.  Associated  with  suppression  of  the  disease 
is  a  moderate  suppression  of  ecotropic  murine  leukemia  virus  expression  and 
a  pronounced  suppression  of  xenotropic  murine  leukemia  virus  expression.   A 
marked  suppression  of  ecotropic  murine  leukemia  virus  has  been  tentatively 
associated  with  the  "maternal  resistance  factor"  transmitted  by  RF  females. 

A  marker  conferring  the  Fv-1  phenotype  on  viruses  was  found  in  the  major  MuLV 
core  protein,  p30. 

Preliminary  progress  has  been  made  in  identifying  an  association  between  a 
cellular  RNA  fraction  which  appears  to  be  a  primary  Fv-1  gene  product  and  the 
virus  component  which  is  the  restriction  target. 

Recent  analyses  suggest  both  qualitative  and  quantitative  alteration  of 
proviral  DNA  synthesis  in  Fv-1  restricted  infections. 

The  high  incidence  of  spontaneous  leukemia  of  AKR  mice  is  not  seen  in  the 
F-.  hybrids  of  AKRxC57L  or  AKRxDBA/1  mice  but  is  present  in  the  two  backcross 
generations  to  AKR.   Preliminary  tests  indicate  no  association  between 
leukemia  occurrence  and  Gpd-l/Fv-1  type  in  these  backcrosses.   Also,  no 
clear-cut  relationship  has  emerged  between  the  occurrence  of  leukemia  and 
murine  leukemia  virus  expression  in  these  new  crosses. 

Mice  of  different  inbred  strains  vary  in  their  genetic  content  and  regulation 
of  endogenous  leukemia  viruses  (MuLV).   The  extent  of  expression  of  endogenous 
viruses  influences  the  ability  of  these  mice  to  produce  antibodies  to  the 
glycoprotein  (gp70)  of  xenotropic  and  ecotropic  MuLV.  Antibody  production 
to  the  gp70  protein  of  ecotropic  MuLV  was  controlled  by  at  least  2  genes;  one 
of  these  appeared  to  map  in  the  histocompatibility  complex  (MHC).   In  genetic 
crosses  between  mice  of  high  and  low  responder  strains,  the  ability  to  produce 
antibodies  to  the  gp70  protein  of  ecotropic  MuLV  was  inherited  as  a  dominant 
trait.   In  contrast,  immunity  to  the  gp70  protein  of  xenotropic  MuLV  was  not 
strongly  influenced  by  genes  in  the  MHC;  and  furthermore,  in  genetic  crosses 
of  mice  of  high  and  low  responder  strains,  the  ability  to  produce  antibodies 
to  the  gp70  protein  of  xenotropic  MuLV  was  inherited  as  a  recessive  trait. 

Studies  in  DBA/2xRF  mice  indicate  that  RF  mice  have  a  single  dominant  gene 
for  ecotropic  murine  leukemia  virus  expression  but  the  virus  is  held  in 
check  by  a  strong  maternal  resistance  factor  and  one  or  two  recessive  genes 
with  weaker  suppressive  effects.   Data  have  also  been  obtained  indicating 
that  there  may  be  a  dominant  gene  for  resistance  to  MCA-induced  leukemia. 

Preliminary  results  suggest  that  each  parental  strain  possesses  genes  capable 
of  suppressing  the  spontaneous  malignancy  of  the  other  strain  and  that 
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methyl cholanthrene  can  augment  a  tendency  to  develop  reticulum  cell  sarcoma 
and  also  to  convert  this  response  from  reticulum  cell  sarcoma  to  lymphatic 
leukemia. 

A  significant  amount  of  the  DNA  made  in  endogenous  reactions  of  virions  of 
Moloney  murine  leukemia  virus  (M-MuLV)  was  found  to  be  a  discrete  9,000-base 
double-stranded  infectious  DNA.   A  variety  of  restriction  endonuclease 
cleavage  sites  on  this  DNA  were  mapped  and  shown  to  have  a  500-base  direct 
terminal  repeat.   A  model  for  its  formation  has  been  devised  that  explains 
the  origin  of  the  redundancy  and  the  actinomycin  sensitivity  of  the  element 
of  the  model.  A  600-base  plus  strong  stop  DNA  has  been  identified  and  mapped. 
Specific  fragments  of  the  9,000-base  DNA  have  also  been  identified  and  used 
to  map  the  structure  of  the  Abel  son  MuLV  RNA.   An  antiserum  specific  for 
the  enzyme  terminal  deoxynucleotidyl  transferase  has  been  used  to  immuno- 
precipitate  labeled  enzyme  from   S-labeled  cells.   A  55,000  mol  wt  form  of 
murine  enzyme  has  been  identified  and  its  distribution  characterized. 

The  major  tryptic  peptides  in  p30  of  N- ,  B- ,  and  NB-tropic  virions  show  great 
similarities;  however,  the  minor  tryptic  peptides  are  different  in  N-  and 
B-tropic  virions.   Host  range  conversion  from  B  to  NB  tropism  shows  consistent 
alteration  in  the  minor  peptides  and  is  probably  due  to  a  recombi national 
event. 

In  most  instances,  N-  and  B-tropic  viruses  demonstrate  two-hit  kinetics  in 
restrictive  cells.   Conversion  from  a  two-hit  to  a  one-hit  pattern  has  been 
demonstrated  in  at  least  one  N-tropic  non-XC  placque  virus. 

Experiments  to  date  suggest  that  integration  of  viral  DNA  takes  place  at 
different  sites  in  cellular  DNA  as  defined  by  restriction  endonuclease 
cleavage.   A  restriction  map  was  established  for  nondefective  B77ASV  linear 
DNA.   Neither  3'  nor  5'  terminal  restriction  fragments  have  been  identified 
in  these  cells  suggesting  that  integration  has  taken  place  at  numerous  sites 
within  the  cellular  DNA.   Similar  experiments  with  ASV-transformed  mammalian 
cells,  namely  B77-3T3,  Schmidt  Rupin-NRK,  B77-3T3  clone  11  revealed  integra- 
tion sites  which  appear  unique  to  each  ASV-transformed  cell  line. 

Using  DNA  hybridization  and  immunoperoxidase  techniques,  staining  was  observed 
on  chromosomes  3,  11,  and  13  which  have  been  shown  to  contain  amplified  ribo- 
somal  genes.   Initial  results  with  the  R-loop  method  indicate  some  copies  of 
ASV  DNA  are  tandemly  integrated.  The  orientation  is  not  yet  known. 

Using  somatic  cell  hybridization  techniques,  over  50  hybrid  lines  have  been 
generated.   Two  hybrid  lines  which  possess  almost  the  entire  mouse  genome 
were  positive  for  the  src  sequences;  preliminary  data  indicated  that  a 
subclone  of  one  of  these  which  had  segregated  the  mouse  x  chromosome,  and 
to  some  extent  chromosomes  4  and  12,  were  negative.  These  data  suggest  that 
the  src  gene  sequences  lie  on  one  or  a  combination  of  the  above  chromosomes. 

Using  U)   situ  hybridization  techniques,  the  genes  coding  for  RD114  were  found 
to  be  dispersed;  i.e.,  the  different  copies  of  the  proviral  sequences  are 
not  all  arranged  next  to  each  other.  While  several  of  the  longer  chromosomes 
definitely  contain  RD114  sequences  close  to  their  telomeres  on  their  long  arms 
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(Al,  Bl,  B2,  and  CI),  these  are  by  no  means  the  exclusive  sites  which  hybridize 
to  the  viral  probe.  Many  clones  derived  from  cat  x  mouse  hybrid  cells  lost 
the  ability  to  produce  FeLV  while  retaining  the  feline  x-chromosome. 

Tentative  restriction  maps  of  free  provirus  indicate  that  the  free  provirus 
and  the  integrated  provirus  in  heterologous  cells  are  closely  related  in 
sequence;  the  endogenous  sequences  are  more  divergent.  The  results  i_n  toto 
are  consistent  with  a  model  that  the  many  provi ruses  (20  of  RD114  in  cats,  80 
of  BEV  in  baboon)  are  divergent  in  sequence,  that  one  or  several  of  these  has 
the  correct  organization  to-sometimes  be  expressed  giving  rise  to  infectious 
virus,  and  that  these  expressed  sequences  are  the  ones  found  in  the  RNA  and 
as  provirus  in  infected  heterologous  cells. 

Using  tissues  from  BALB/c  mice  genetically  transmitting  Moloney  murine  leu- 
kemia virus  which  has  been  mapped  on  chromosome  5,  target  organs  (lymphoid 
tissue)  showed  induction  of  expression  of  the  M-MuLV  DNA  in  4  weeks  while 
nontarget  tissues  showed  no  viral  expression.  A  majority  of  the  M-MuLV 
genes  were  in  active  chromatin  in  target  tissues,  while  the  same  genes  were 
in  inactive  chromatin  in  nontarget  tissues.   Immunization  of  young  BALB/Mo 
mice  with  anti-envelope  glycoprotein  (gp70)  serum  prevented  induction  of 
virus  expression.  Using  several  independently  derived  lines  of  fibroblasts 
productively  infected  with  M-MuLV  and  the  Southern  blot  technique,  it  was 
shown  that  the  number  of  integration  sites  in  the  host  DNA  or  of  M-MuLV  DNA 
was  very  large.   DNase  I  digestion  experiments  indicated  that  most  of  the 
integrated  DNA  copies  in  the  infected  fibroblast  lines  are  in  inactive 
chromatin. 

Transformation-specific  nucleic  acid  sequences  have  been  demonstrated  in  the 
avian  myeloblastosis  virus  MC29.  About  1.8  kilobases  of  the  virus  genome 
that  are  transformation-specific  occur  in  a  contiguous  stretch  of  nucleic 
acid  approximately  in  the  middle  of  the  genome. 

Data  from  ol ignonucleotide  fingerprinting  support  the  hypothesis  that  the  src 
gene  of  the  recovered  sarcoma  viruses  has  been  acquired  from  the  cell.  The 
work  with  transformation  defective  deletion  mutants  from  which  the  recovered 
sarcoma  viruses  are  derived  has  led  to  the  discovery  of  src  independent 
transformation  in  chick  embryo  fibroblast  cultures.   This  transformation  is 
characterized  by  quantitative  parameters  which  lie  between  those  of  normal 
and  those  of  sarcoma  virus  transformed  cells.   At  the  moment,  the  viral  gene 
which  is  responsible  for  this  type  of  transformation  is  not  known. 

The  concept  that  envelope  gene  recombination  of  murine  retroviruses  is  associ- 
ated with  neoplasia  has  been  confirmed  and  extended  to  systems  other  than 
the  AKR  mouse.   It  is  now  recognized  that  the  virus  progeny  expressed  in  the 
tumor  is  not  simply  amplified  expression  of  the  typical  endogenous  viruses 
but  contains  recombinant  viruses  which  carry  the  capacity  to  cause  neoplasia. 
The  recombinant  viruses  found  in  most  stocks  of  Moloney  leukemia  virus  (HIX 
virus),  the  radiation-induced  leukemia  virus  of  C57B1/Ka  mice  and  an  MCF-type 
virus  isolated  from  a  melanoma  of  BALB/c  mice  have  been  studied  extensively 
by  tryptic  fingerprint  analysis.   Although  each  is  structurally  distinct, 
all  three  viruses  have  important  similarities  to  the  MCF  (mink  cell  focusing) 
viruses  of  AKR  mice  which  have  been  shown  to  carry  the  potential  to  cause 
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leukemia.   The  similarities  of  these  recombinant  viruses  are  being  studied 
further. 

In  AKR/M-MLV  heteroduplexes ,  it  has  been  determined  that  the  amino  terminus 
of  viral  glycoprotein  is  probably  xenotropic  in  origin  and  the  carboxyl 
terminus  is  ecotropic  in  origin.   Several  regions  of  nonhomology  were  seen 
with  the  main  one  in  the  envelope  gene  region. 

3.  Detection  of  Retroviral  Information  in  Human  Tissues.   Cocultivation  of 
cell  lines  established  from  human  placental  and  amniotic  tissues  with  dog 
and  rhesus  monkey  cells  have  resulted  in  two  placental  lines  (obtained  from 
patients  with  systemic  lupus  erythematosis)  that  are  positive  for  RNA-directed 
DNA  polymerase  (RDDP)  activity.   Dog  and  bat  cells  inoculated  with  extracts 

of  normal  human  placenta  produce  low  levels  of  RDDP  activity  after  7-14  weeks 
in  culture.   Human  placental  RDDP  activity  has  been  partially  purified  by 
Sepharose  2B  and  DE-23  cellulose  column  chromatography  which  also  removes 
an  inhibitor  of  RDDP  activity  from  the  preparation. 

A  double-blind  coded  study  confirms  earlier  results  indicating  that  antibodies 
binding  to  SSV  (SSAV)  gp70  do  exist  in  man  and  further  that  the  antibodies 
are  directed  primarily  against  a  broadly  cross-reacting  determinant  of  the 
glycoprotein. 

Continued  studies  on  the  putative  human  lymphoma  virus  DHL-1  indicate  that 
the  purified  reverse  transcriptase  shares  six  peptides  in  common  with  those 
of  SSV-1,  GaLV  and  BaEV  but  in  addition  contains  two  peptides  which  are 
unique  and  not  shared  with  those  of  any  of  the  subhuman  primate  viruses. 

4.  Studies  Related  to  Cancer  Prophylaxis.   Immunization  of  mice  with  freeze- 
thawed  disrupted  Friend  leukemia  virus  (FLV)  produced  excellent  transplantation 
resistance  against  sarcoma  cells  expressing  FLV  viral  antigens  but  no  protec- 
tion against  challenge  with  nonproducer  cells.   Immunization  with  nonproducer 
cells  did  not  confer  immunity  to  a  lethal  challenge  of  nonproducing  tumor 
cells.   The  major  viral  glycoprotein,  gp71,  apparently  serves  as  a  strong 
transplantation  antigen  and  no  other  significant  tumor-associated  antigens 
exist  on  the  nonproducer  cells  used. 

A  synthetic  tridecamer  deoxynucleotide  of  defined  sequence  complementary 
to  the  reiterated  terminal  5'  and  3'  sequences  of  35S  RNA  has  an  inhibitory 
effect  on  Rous  sarcoma  virus  replication  and  on  chick  embryo  fibroblast 
transformation.   Early  studies  of  an  ethyl  triester  modification  of  the 
tridecamer  suggest  that  it  is  more  effective  and  less  easily  degraded  than 
the  unmodified  form. 

Analysis  of  the  oncornavirus  inactivating  factor  contained  in  the  sera  of 
certain  mouse  strains  indicate  that  the  factor  is  present  in  the  very  low 
density  lipoprotein  fraction  of  normal  mouse  serum  and  that  lipid  may  be  the 
active  component. 

A  double-blind  placebo-controlled  clinical  trial  of  human  leukocyte  interferon 
in  renal  transplant  patients  has  now  proceeded  to  the  point  where  enrollment 
of  all  new  patients  has  been  completed.   The  twenty-one  patients  receiving 
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interferon  and  the  twenty  patients  receiving  placebo  are  being  followed 
clinically  and  virological ly.  lu   vitro  studies  of  BK  papovavirus  indicate 
insensitivity  of  this  virus  to  interferon. 

Four  new  contracts  were  initiated  late  in  FY  78  and  early  FY  79  to  study 
various  aspects  of  immunoprevention  of  cancer  in  cats.  These  contracts, 
which  were  awarded  in  open  competition,  have  been  ongoing  for  an  insufficient 
period  of  time  for  formal  reports  of  progress.   Two  of  these  contracts 
actually  represent  continuation  of  efforts  initiated  under  contracts  in 
existence  at  the  time  the  RFP  was  issued.   It  is  known  that  both  of  these 
contractors  have  successfully  protected  cats  against  viral-induced  tumors 
by  vaccination  of  very  young  kittens  with  FOCMA  antigen.   Present  evidence 
indicates  that  FOCMA  (feline  oncornavirus  cell  membrane  antigen)  is  a  soluble 
viral-coded  protein  product  produced  at  the  cell  surface.   Current  efforts  to 
purify  and  further  characterize  this  antigen  should  be  greatly  facilitated  by 
recent  developments  in  technology  which  permit  the  harvesting  of  biologically 
active  FOCMA  in  milligram  quantities  from  spent  culture  medium. 
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RNA  VIRUS  STUDIES 

Dr.  Mina  Lee  Vernon 

AGRICULTURE,  DEPARTMENT  OF  (Y01-CP4-Q214) 

Title:   Inheritance  and  Oncogenicity  of  RNA  Tumor  Viruses 

Contractor's  Project  Director:   Dr.  Lyman  B.  Crittenden 

Project  Officer  (NCI):   Dr.  John  R.  Stephenson 

Objectives:  These  studies  make  use  of  inbred  chicken  lines  to  define  the 
genes  involved  in  controlling  expression  of  the  infectious  endogenous  type  C 
RNA  chicken  viruses  (RAV-0)  and  will  determine  whether  the  RAV-O  virus  is 
oncogenic. 

Major  Findings:   Studies  of  5  outbred  lines  and  12  inbred  lines  of  chicken 
derived  from  them  revealed  that  about  1/3  of  the  embryos  assayed  pi^oduced  a 
subgroup  E  virus  and  that  inbreeding  did  not  increase  the  frequency  of  RAV-0 
expression. 

Genetic  studies  were  conducted  on  the  control  of  restriction  enzyme  patterns 
of  chicken  DNA  and  the  bands  were  correlated  with  known  phenotypes  for 
endogenous  virus  expression.   More  than  7  independently  inherited  bands  were 
identified,  four  of  which  correlate  with  known  phenotypes.   Certain  patterns 
segregate  with  phenotypes  in  backcross  matings. 

Selection  of  lines  and  sublines  for  specific  phenotype  for  endogenous  virus 
expression  can  now  be  conducted  using  DNA  from  whole  blood  of  growing  and 
adult  chickens  and  should  facilitate  selection  of  lines  for  breeding. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   It 
is  increasingly  apparent  that  many  vertebrates,  including  primates,  carry 
information  for  complete  RNA  tumor  virus  expression,  including  oncogenic 
potential,  in  their  genomes.  The  endogenous  origin  of  this  viral  information 
changes  our  concepts  of  the  control  of  at  least  some  types  of  cancer  from 
methods  which  eliminate  or  control  exogenous  viruses  to  mechanisms  which 
can  suppress  endogenous  viral  information.   These  studies  provide  another 
experimental  system,  in  addition  to  the  mouse,  where  the  genes  controlling 
production  of  the  endogenous  type  C  virus  will  be  defined.  They  will  provide 
another  system  for  defining  the  role  of  the  endogenous  virus  in  naturally 
occurring  neoplasms. 

Proposed  Course:   Continue  to  study  the  influence  of  endogenous  and 
exogenous  RAV-0  and  the  presence  of  natural  gs  antigen  on  the  incidence 
of  lymphoid  leukosis  in  adult  chickens. 

Date  Contract  Initiated:   July  1,  1974 
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Current  Annual  Funding:   $50,000 

ALBERT  EINSTEIN  COLLEGE  OF  MEDICINE  (N01-CP4-3380) 

Title:   Host  Restriction  of  Friend  Leukemia  Virus 

Contractor's  Project  Director:   Dr.  Ruy  Soeiro 

Project  Officer  (NCI):   Dr.  Edward  M.  Scolnick 

Objectives:  To  elucidate  the  molecular  mechanism  of  host  restriction  of 
Friend  leukemia  virus.   Specific  steps  in  viral  replication  will  be  analyzed 
to  determine  those  which  are  affected  by  the  Fv-1  gene  restriction.   Studies 
focus  on  (1)  restriction  of  transcription  of  viral  RNA,  (2)  failure  of 
stable  integration  of  viral  DNA  and  (3)  inhibition  of  translation  of  viral 
proteins. 

Major  Findings:   The  primary  structure  of  the  main  core  viral  structural 
protein  p30  was  analyzed  by  means  of  double  labelled  tryptic  oligopeptides 
by  chromatography  comparing  j_n  vitro  labelled  p30  of  N,  B,  and  NB  tropic 
virions — one  with  another.   These  studies  revealed  great  similarity  of 
major  tryptic  peptides  despite  differences  in  electrophoretic  migration 
seen  in  acrylamide  gels.   Tryptides  of  p30  denoted  as  minor  by  radioactive 
counting  of  leucine  show  differences  between  N  and  B  tropic  virions.   Host 
range  conversion  of  B  to  NB  demonstrates  a  consistant  alteration  in  this 
"minor"  tryptide. 

Structural  analysis  of  viral  genome  by  means  of  RNAse  T,  oligonucleotide 
"fingerprints"  showed  differences  in  N  and  B  tropic  virions  that  reside 
mainly  at  the  5'  end  of  the  N-tropic  virions.  Mapping  of  NB  tropic  virions 
oligonucleotide  differences  suggest  that  host  range  conversion  is  due  to  a 
recombi national  event. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
availability  of  the  murine  oncornavirus  system,  with  congenic  lines  of  mice 
differing  in  specific  loci  known  to  be  associated  with  resistance  or  per- 
missiveness to  leukemia  virus  replication,  has  served  as  an  excellent  model 
to  study  genetic  control  of  tumor  virus  replication. 

Proposed  Course:  This  contract  terminated  on  June  30,  1979. 

Date  Contract  Initiated:   June  25,  1974 

Current  Annual  Funding:   $0 

ALBERT  EINSTEIN  COLLEGE  OF  MEDICINE  (N01-CP7-1017) 

Title:  Genetic  and  Immunologic  Factors  in  Viral  Leukemogenesi s 

Contractor's  ^reject  Di)"ector:   Dr.  Frank  Lilly 
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Project  Officer  (NCI):   Dr.  John  R.  Stephenson 

Objectives:   Conduct  studies  on  the  relationship  of  infection  with  leukemia 
viruses  and  the  response  to  topically  applied  chemical  carcinogens. 

Major  Findings: 

1.  In  the  AKR  x  RF  cross,  the  high-leukemic  phenotype  of  AKR  is  suppressed 
by  the  Fv-1  allele  of  the  RF  parent.   Associated  with  suppression  of  the 
disease  is  a  moderate  suppression  of  ecotropic  MuLV  (E-MuLV)  expression 
and  a  pronounced  suppression  of  xenotropic  MuLV  (X-MuLV  expression). 

A  marked  suppression  of  EMuLV  has  been  tentatively  associated  with  the 
"maternal  resistance  factor"  transmitted  by  RF  females  but  not  RF  males. 

2.  The  high  incidence  of  spontaneous  leukemia  of  AKR  mice  is  not  seen 

in  either  (AKR  x  C57L)F^  or  (AKR  x  DBA/1)F-,  mice,  but  relatively  high 
incidences  are  seen  in  the  two  backcross  generations  to  AKR.   Prelimi- 
nary tests  in  these  backcross  generations  indicate  no  association 
between  leukemia  occurrence  and  Gpd-l/Fv-1  type,  in  marked  contrast 
with  earlier  studies  in  crosses  of  AKR  with  BALB/c  or  RF.   In  addition, 
no  clear-cut  relationship  has  yet  emerged  between  leukemia  and  MuLV 
expression  in  these  new  crosses,  also  in  strong  contrast  with  the 
crosses  studied  earlier. 

3.  Studies  in  the  cross,  DBA/2  x  RF,  indicate  that  RF  mice  have  a  single 
dominant  gene  for  E-MuLV  expression,  but  that  this  virus  is  held  in 
check  by  (1)  a  strong  maternal  resistance  factor  and  (2)  one  or  two 
recessive  genes  with  weaker  suppressive  effects.   These  conclusions 
emerge  from  testing  mice  of  the  reciprocal  F-,  generations  and  of 
backcross  generations  to  each  parental  strain. 

4.  Crosses  of  Ah  strains  which  show  a  high  incidence  of  MCA-induced 
leukemia  (RF)  with  those  showing  a  low  incidence  (ST  or  129)  have  been 
found  to  produce  F,  hybrids  which  show  a  low  incidence  of  the  disease. 
These  findings  suggest  that  a  dominant  gene  for  resistance  to  the 
disease  may  exist. 

5.  Preliminary  studies  of  spontaneous  malignancy  and  malignancy  induced  by 
skin  painting  with  methylcholanthrene  (MCA)  in  parental  strain  mice  and 
hybrids  of  the  cross,  AKR  x  SJL  have  been  completed.   Both  strains  of 
mice  show  high  incidences  of  spontaneous  malignancy,  lymphatic  leukemia 
(LL)  in  AKR  and  reticulum  cell  sarcoma  (RCS)  in  SJL.   F,  mice  show  only 
a  low  and  late  incidence  of  spontaneous  LL.  Among  painted  mice,  AKRs 
show  a  nearly  unchanged  incidence  of  LL,  SJL  mice  show  an  early  incidence 
of  LL  followed  by  a  higher  than  normal  incidence  of  RCS;  and  ¥^   mice 
resemble  the  SJL  parent  in  their  response.  These  findings,  which  must 

be  confirmed  and  expanded,  suggest  that  each  parental  strain  possesses 
genes  capable  of  suppressing  the  spontaneous  malignancy  of  the  other 
strain  and  that  MCA  can  augment  a  tendency  to  develop  RCS  and  also  con- 
vert this  response  from  RCS  to  LL. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  One 
of  the  basic  facts  about  tumor  biology  is  that  genetic  mechanisms  of  the 
host  exert  major  control  over  the  expression  of  oncogenicity.   By  defining 
the  loci  and  markers  associated  with  leukemogenesis,  it  should  be  possible 
to  undertake  systematic  studies  of  the  precise  immunochemical  mechanisms 
governed  by  individual  loci,  with  the  objective  eventually  of  encouraging  or 
altering  immunogenetic  effects  to  provide  maximum  resistance  against  cancer. 
The  identification  of  chemical  markers  associated  with  cancer  resistance  and 
susceptibility  could  also  prove  important  in  identifying  cancer-susceptible 
individuals  or  in  early  diagnosis  of  the  disease. 

Proposed  Course:   This  contract  terminated  July  31,  1979. 

Date  Contract  Initiated:  May  13,  1965 

Current  Annual  Funding:   $68,575  (6  month  extension) 

CALIFORNIA  INSTITUTE  OF  TECHNOLOGY  (N01-CP4-33Q6) 

Title:   Electron  Microscope  Studies  of  Tumor  Virus  Nucleic  Acids 

Contractor's  Project  Director:   Dr.  Norman  Davidson 

Project  Officer  (NCI):   Dr.  Edward  M.  Scolnick 

Objectives:  To  define  the  structure  of  oncornavirus  RNA  and  the  position  of 
the  integrated  viral  genome  in  cellular  DNA  by  biochemical,  biophysical  and 
electron  microscopic  techniques. 

Major  Findings:   RNA  from  two  "MCF"  virus  isolates,  derived  from  AKR  and 
Moloney  murine  leukemia  virus  (M-MLV)  were  heteroduplexed  to  cDNA  from 
the  respective  parental  viruses.   The  main  difference  between  the  MCF  and 
parental  viral  genomes  is  in  a  region  close  to  the  env  gene.  The  amino 
terminus  of  the  viral  glycoprotein  is  probably  xenotropic  in  origin,  and 
the  carboxyl  terminus  is  ecotropic  in  origin. 

AKR/M-MLV  heteroduplexes  were  analyzed  and  several  nonhomology  regions 
between  AKR  and  M-MLV  were  observed;  the  main  one  is  around  the  env  gene 
region. 

RNA  from  clone  3  Moloney  murine  sarcoma  virus  (M-MSV)  was  heteroduplexed  to 
the  parental  M-MLV  cDNA  and  to  the  related  clone  124  M-MSV  cDNA.   The  main 
physical  component  of  clone  3  M-MSV  RNA  appears  to  be  a  5  kb  molecule  which 
does  not  seem  to  have  a  large  (greater  than  500  nucleotides)  sarc  sequence. 

Harvey  and  Kirsten  sarcoma  viruses  contain  genomes  which  are  mostly  closely 
related  to  the  rat  endogenous  30S  defective  viral  sequence.   Sarcoma 
information  is  presumed  to  be  somehow  partly  contained  within  this  sequence. 

Southern  blotting  experiments  are  being  performed  on  the  sequence  organi- 
zation of  integrated  baboon  endogenous  viral  sequences  in  baboon  cells  and 
in  the  productively  infected  RD(BKD)  cells. 
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Progress  on  a  new  method  for  isolating  the  5'  proximal  region  of  tumor  virus 
RNA  genomes  was  reported. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
methodology  used  has  made  it  possible  to  determine  more  precisely  where 
the  cancer  virus  genome  is  integrated  into  the  transformed  cell  DNA.   The 
approach  used  permits  direct  visualization  of  the  degree  of  homology  between 
viral  RNAs  and  is  important  for  the  comparative  study  of  endogenous  viral 
information  and  exogenous  virus  infection  in  relation  to  the  transformation 
process  and  tumor  development. 

Proposed  Course:   This  contract  terminated  September  30,  1979. 

Date  Contract  Initiated:   March  1,  1974 

Current  Annual  Funding:   $45,504  (7  month  extension) 

CALIFORNIA  INSTITUTE  OF  TECHNOLOGY  (N01-CP7-1004) 

Title:  Restriction  Endonuclease  Analysis  and  EM  Studies  of  Integrated  Viral 
Genomes 

Contractor's  Project  Director:   Dr.  Norman  Davidson 

Project  Officer  (NCI):   Dr.  Edward  M.  Scolnick 

Objectives:  To  map  the  site  (or  sites)  on  the  viral  genome  where  integration 
occurs  into  a  site  (or  sites)  on  the  cellular  genome;  to  determine  the  effect 
of  integration  at  specific  sites  on  the  outcome  of  the  infection  and  control 
of  virogene  expression. 

Major  Findings:   The  sequence  organization  of  integrated  viral  sequences  of 
baboon  endogenous  virus  and  of  RD-114  in  their  natural  host  DNA's,  baboon 
and  cat  respectively,  and  in  heterologous  infected  cells  was  studied  by  the 
restriction  endonuclease,  gel  electrophoresis  Southern  blotting  technique. 

A  good  representative,  specific  probe  for  blotting  experiments  by  reverse 
transcription  of  50-70S  viral  RNA  template  using  a  DNAse  digested  calf  thymus 
DNA  primer  was  developed. 

Free  linear  duplex  viral  DNA  was  extracted  from  the  Hirt  supernatant  of 
heterologous  cells  infected  at  a  multiplicity  of  infection  of  about  1  with 
RD-114  or  with  the  BAB-8-K  strain  of  baboon  enodgenous  virus.   The  provirus 
is  identified  by  gel  electrophoresis  and  hybridization.   The  amount  of  viral 
DNA  extracted  is  sufficient  for  many  restriction  mapping  experiments. 

Tentative  restriction  maps  of  free  provirus,  of  the  integrated  infectious 
provirus  from  heterologous  cells,  and  of  the  endogenous  provirus  were 
deduced.  The  free  provirus  and  the  integrated  provirus  in  heterologous 
cells  are  closely  related  in  sequence;  the  endogenous  viral  sequences  are 
more  divergent. 
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The  results  ^n   toto  are   consistent  with  a  model  that  the  many  proviruses 
[20  of  RD-114  in  cats;  80  of  baboon  endogenous  virus  (BEV)  in  baboon]  are 
divergent  in  sequence,  that  one  or  several  of  these  has  the  correct  organ- 
ization to  sometimes  be  expressed  giving  rise  to  infectious  virus,  and  that 
these  expressed  sequences  are  the  ones  found  in  the  RNA  and  as  provirus  in 
infected  heterologous  cells. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
There  is  abundant  evidence  that  integration  of  the  viral  genome  into  the  host 
genome  is  a  prerequisite  for  establishment  of  a  productive  retroviral  infec- 
tion in  a  given  cell  line,  for  the  occurrence  of  leukemia  in   vivo,  and  for 
transformation  in  tissue  culture  and  sarcomas  in   vivo.   Different  cell  lines, 
which  contain  integrated  tumor  virus  sequences,  may  or  may  not  produce  virus. 
Proviral  DNA  from  some  of  these  lines  is  infective,  other  proviral  DNA  is 
not.  A  difference  in  the  way  in  which  the  viral  genome  is  integrated  may 
account  for  these  differences.   Therefore,  an  understanding  of  the  sequence 
organization  of  the  integrated  viral  genome  with  respect  to  the  host  genome 
is  essential  for  an  understanding  of  the  factors  that  control  viral  gene 
expression. 

Proposed  Course:  This  contract  terminated  August  31,  1979. 

Date  Contract  Initiated:   September  1,  1977 

Current  Annual  Funding:   $0 

CALIFORNIA,  UNIVERSITY  OF,  BERKELEY  (N01-CP5-3537) 

Title:   Transformation  of  Differentiating  Cells 

Contractor's  Project  Director:   Dr.  G.  Stephen  Martin 

Project  Officer  (NCI):   Dr.  Charles  J.  Sherr 

Objectives:  To  investigate  the  relationship  between  transformation  by  RNA 
tumor  viruses  and  the  differentiation  of  the  target  cell. 

Major  Findings:  When  chick  embryo  presumptive  muscle  cells  are  transformed 
at  35  C  with  a  temperature-sensitive  mutant  of  Rous  sarcoma  virus,  tsLA29, 
they  do  not  undergo  myogenic  differentiation.  When  these  cultures  are 
shifted  to  41  C  the  cells  revert  to  a  phenotypical ly  normal  state  and  fuse 
into  myotubes.  The  synthesis  of  myosin,  the  appearance  of  myosin  mRNA 
active  u}  vitro,  and  the  synthesis  of  acetylcholinesterase  were  all  activated 
following  a  shift  from  35°C  to  41  C.  The  activation  of  myosin  synthesis  also 
occurred  in  cultures  prevented  from  fusing  by  calcium  deprivation.   After 
myosin  synthesis  had  been  initiated  at  41  C  however,  it  could  not  be  sup- 
pressed by  shifting  the  cultures  back  to  35  C.   H-thymidine  labeling  and 
autoradiography  demonstrated  that  DNA  synthesis  in  tsLA29- infected  myoblasts 
ceased  within  24  hours  after  the  shift  to  41°C.   A  kinetic  analysis  of  the 
withdrawal  of  these  cells  from  the  cell  cycle  indicates  that  at  least  a 
fraction  of  the  cells  do  not  need  to  traverse  a  complete  cell  cycle  prior 
to  terminal  differentiation. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   Many 
people  refer  to  cancer  as  a  disease  of  cell  differentiation.   The  degree  to 
which  a  tumor  cell  retains  histological  evidence  of  differentiation  is  often 
used  by  pathologists  as  an  indication  of  its  state  of  malignancy.   Further- 
more, if  tumor  cells  retain  some  of  the  growth  characteristics,  such  as 
hormone  dependence,  of  the  parent  cell,  these  properties  can  be  of  great 
importance  in  therapy.  Often,  if  malignant  cells  undergo  terminal  differen- 
tiation, their  malignant  characteristics  are  lost.   Thus,  this  study  of  viral 
transformation  of  differentiating  cells  represented  an  approach  which  may  be 
relevant  to  both  diagnosis  and  therapy  of  cancer. 

Proposed  Course:  This  contract  terminated  March  31,  1979. 

Date  Contract  Initiated:  July  1,  1975 

Current  Annual  Funding:   $0 

CALIFORNIA,  UNIVERSITY  OF,  LOS  ANGELES  (N01-CP9-1010) 

Title:   Identification  of  Cell  Surface  Receptor  for  Oncornavirus  gp70  on 
Murine  Fibroblasts 

Contractor's  Project  Director:   Dr.  C.  Fred  Fox 

Project  Officer  (NCI):   Dr.  Mina  Lee  Vernon 

Objectives:   To  obtain  sufficient  quantities  of  purified  receptor  for 
biochemical  characterization  and  production  of  specific  antiserum. 

Major  Findings:  This  contract  has  been  underway  for  an  insufficient  period 
of  time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Infection  with  oncornaviruses  may  lead  to  malignant  transformation  in  many 
animal  species;  prevention  of  infection  thus  can  prevent  the  development 
of  malignancy.   It  has  been  determined  that  the  gp69/71  of  the  virion  is 
the  virus  receptor  molecule;  specific  antibody  to  this  protein  may  prevent 
development  of  cancer.   However,  the  cooperating  cellular  receptor  molecule 
has  not  been  identified.   Information  relevant  to  the  viruscell  interaction 
is  basic  to  determining  the  complete  course  of  events  leading  to  malignant 
transformation. 

Proposed  Course:   This  contract  will  continue  without  change. 

Date  Contract  Initiated:   November  15,  1978 

Current  Annual  Funding:   $77,010 

CALIFORNIA,  UNIVERSITY  OF,  SAN  FRANCISCO  (N01-CP4-3381) 
Title:   Isolation  of  Human  Xenotropic  Viruses 
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Contractor's  Project  Director:   Dr.  Jay  A.  Levy 

Project  Officer  (NCI):   Dr.  Takis  S.  Papas 

Objectives:   (1)  To  establish  placental  cell  lines  from  patients  with  systemic 
lupus  erythematosus  (SLE)  and  lymphocyte  cell  lines  from  patients  with  acute 
leukemia.   Cocultivate  the  human  cells  with  cells  from  different  animal  species 
to  attempt  virus  recovery.   (2)  To  characterize  the  reverse  transcriptase 
isolated  from  human  placentas. 

Major  Findings:   Fifty-six  cell  lines  were  established  from  placental  and 
amniotic  tissues  obtained  from  normal  individuals  and  patients  with  systemic 
lupus  erythematosus  (SLE).   These  lines  were  cocultivated  with  a  variety  of 
heterologus  cells;  upon  cocultivation  with  dog  and  rhesus  monkey  cells,  two 
placental  lines  obtained  from  SLE  patients  were  found  to  be  positive  for 
RNA-directed  DNA  polymerase  (RDDP)  activity.   Extracts  of  placentas  which 
contained  activity  at  1.15-1.17  g/ml  and  1.11-1.13  g/ml  in  sucrose  density 
gradients  were  inoculated  onto  heterologous  cells.   Recently  certain  animal 
cells  (particularly  dog  and  bat)  inoculated  with  these  extracts  from  normal 
human  placentas  have  produced  low  levels  of  RDDP  activity  after  7-14  weeks 
in  culture.  This  RDDP  activity  is  being  characterized. 

The  human  placental  RDDP  activity  obtained  from  placental  extracts  and  banding 
at  1.15  g/ml  on  sucrose  density  gradients  was  partially  purified  by  Sepharose 
2B  and  DE-23  cellulose  column  chromatography.   A  280-fold  purification  was 
obtained.   This  procedure  also  removed  an  inhibitor  of  RDDP  activity  from  the 
preparation. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Antigens 
cross-reacting  with  antisera  specific  for  the  p30  polypeptides  of  Rauscher 
murine  leukemia  virus  have  been  reported  to  be  present  in  specimens  from 
cases  of  lupus  erythematosus,  and  virus  resembling  type  C  particles  has  been 
observed  budding  from  human  and  monkey  placental  tissue.   This  project  was 
designed  to  determine  whether  a  virus  can  be  isolated  from  such  human  tissues 
by  methods  successfully  applied  in  animal  systems. 

Proposed  Course:  This  contract  terminated  June  30,  1979. 

Date  Contract  Initiated:   June  27,  1974 

Current  Annual  Funding:   $0 

COLUMBIA  UNIVERSITY  (N01-CP6-1008) 

Title:   Transcriptional  Regulation  of  Eukaryotic  Gene  Sequences 

Contractor's  Project  Director:   Dr.  Paul  A.  Marks 

Project  Officer  (NCI):   Dr.  David  H.  Troxler 

Objectives:   The  overall  objectives  of  this  contract  are   to  investigate  the 
regulation  of  gene  transcription  in  oncogenic  virus-infected  murine  cells 
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which  have  the  potential  for  erythroid  differentiation,  specifically,  to 
define  factors  which  affect  the  transcription  of  structural  genes  character- 
istic of  the  differentiated  state  of  Friend  virus-infected  murine  erythro- 
leukemia  cells  (MELC),  namely,  globin  genes.   The  expression  of  differentiated 

transcription  programs  in  both  fetal  mouse  erythroid  cells  as  well  as  in  the 
Friend  virus- infected  murine  erythroleukemia  cells  will  be  characterized. 

Major  Findings:   During  the  course  of  this  contract,  the  contractor  has  (1) 
identified  the  chemical  structure  of  planar-polar  compounds  related  to  their 
activity  as  differentiation-inducing  agents;  (2)  synthesized  radioactively 
labelled  bisacetamides,  the  most  effective  class  of  inducers  identified  to 
date,  and,  used  these  labelled  compounds  to  study  their  metabolism  and  intra- 
cellular localization  to  gain  insight  into  their  sites  of  action  in  effecting 
transcription  of  genes  for  erythroid  markers;  (3)  developed  an  assay,  at  the 
single  cell  level,  for  commitment  of  MELC  to  terminal  erythroid  cell  division 
and  hemoglobin  synthesis;  (4)  demonstrated  that  several  inducers  differentially 
effect  the  expression  of  alpha,  beta  maj  and  beta  min  globin  structural  genes 
in  the  course  of  induced  MELC  differentiation;  (5)  developed  techniques  for 
synchronization  of  MELC  with  respect  to  the  cell  division  cycle  and  demon- 
strated a  relationship  between  the  cell  cycle  and  the  induced  transcription 
of  erythroid  specific  genes;  (6)  demonstrated  alterations  in  chromatin  and 
DNA  structure  associated  with  induction  of  MELC;  (7)  demonstrated  that  the 
global  structural  genes,  in  both  uninduced  and  induced  MELC,  appear  to  be 
in  the  "expressed"  configuration  (active  transcription  form)  as  analyzed  by 
sensitivity  to  D  Nase  II;  (8)  developed  techniques  for  analysis  of  the  pattern 
of  globin  gene  sequence-containing  DNA  fragments  generated  by  restriction 
enzymes,  in  preparations  of  DNA  from  uninduced  and  induced  MELC;  (9)  initiated 
analysis  of  transcription  of  globin  structural  genes  in  relation  to  phase  of 
cell  cycle  in  induced  MELC.   In  all  of  these  studies,  the  use  of  MELC  variants, 
selected  for  their  resistance  to  induction  by  one  or  another  agent,  proved 
useful  in  the  analysis  of  different  steps  in  the  regulation  of  transcription 
of  the  genes. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
contract  has  provided  a  better  understanding  of  the  control  of  transcription 
in  oncogenic  virustransformed  cells.   Further,  chemicals  have  been  identified 
that  can,  in  a  predictable  manner,  alter  the  expression  of  genes  in  virus- 
transformed  erythroleukemia  cells  and  shed  some  light  on  understanding  the 
mechanisms  involved  in  inducing  virustransformed  cells  to  differentiate  and 
lose  oncogenic  properties. 

Proposed  Course:  This  contract  terminated  December  31,  1978. 

Date  Contract  Initiated:   June  27,  1975 

Current  Funding:  $0 

COLUMBIA  UNIVERSITY  (N01-CP7-1Q55) 

Title:   Physical  and  Biochemical  Mapping  of  the  Integration  Sites  of  Avian 
Sarcoma  Virus 
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Contractor's  Project  Director:   Dr.  Ramareddy  V.  Guntaka 

Project  Officer  (NCI):   Dr.  John  R.  Stephenson 

Objectives:  To  study  the  integration  of  avian  sarcoma  virus  (ASV)  DNA 
in  permissive  and  nonpermissive  eukaryotic  cell  genomes  by  identifying 
the  chromosome(s)  on  which  the  ASV  genome  is  integrated  and  to  isolate 
the  nucleotide  sequences  that  flank  the  integrated  genome. 

Major  Findings:  A  large  quantity  of  anti-5  methyl cytosine  antibody  has  been 
purified  for  use  in  mapping  viral  genomes.   Binding  assays  with  radiolabeled 
cDNA,  specific  for  avian  sarcoma  virus,  containing  5  methyl-dCMP  instead  of 
dCMP,  revealed  a  strong  reaction  with  anti-5mC  antibody. 

A  positive  control  for  J_n  situ  hybridizations  was  made  by  preparing  cDNA 
probes  for  purified  28  and  183  ribosomal  genes  using  calf  thymus.  ASV  cDNA 
of  approximately  100  nucleotide  long  for  ribosomal  RNA  was  prepared  and  then 
poly  5mC  was  added  by  terminal  transferase.   Excess  cDNA  was  then  hybridized 
to  fixed  rat  cell  (line  H4)  chromosomes  by  formamide  method,  then  reacted 
with  anti-5mC  antibody  which  in  turn  was  visualized  by  the  immunoperoxidase 
technique.   Staining  was  observed  on  chromosomes  3,  11,  and  13  which  have 
been  shown  to  contain  amplified  ribosomal  genes.   More  rigorous  controls  have 
to  be  carried  out  to  rule  out  any  artifacts. 

Eighteen  clones  of  XC  cells  were  isolated  and  in  studies  on  the  growth  of 
these  clones,  two  distinct  types  of  morphology  were  noted--round  and  spindle- 
shaped.   Preliminary  results  indicate  that  the  round  cells,  which  are   somewhat    M 
hard  to  grow,  contain  more  virus-specific  RNA  than  spindle-shaped  cells,         ^ 
which  proliferate  very  well.   The  number  of  viral  DNA  copies  per  cell  is 
being  determined.  The  uncloned  XC  cells  have  been  karyotyped  and  tiybridization 
studies  for  ribosomal  genes  indicate  that  in  these  cells  is  a  5  to  8-fold 
ribosomal  gene  amplification.   Some  of  these  genes  appear  to  contain  some 
5mC.   Two  transformed  cells  checked  to  date  have  amplified  ribosomal  genes 
carrying  5mC.   The  significance  of  this  methylation  is  not  known  at  present. 

Initial  results  by  the  Rloop  method  have  indicated  that  some  copies  of  ASV 
DNA  are  tandemly  integrated.   The  orientation  is  not  yet  known. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Oncogenic  viruses  interact  with  cells  at  several  levels;  the  intracellular 
microenvironment  at  the  particular  site(s)  of  interaction  may  influence  the 
outcome  of  the  infectious  process.   For  example,  integration  of  the  viral 
genome  in  the  cellular  DNA  at  particular  sites  may  determine  whether  viral 
replication  proceeds  and/or  the  cell  tranforms.   This  project  to  examine  the 
interactions  between  genomes  of  eukaryotic  cells  and  oncogenic  viruses  may 
identify  the  basic  reactions  of  cell  regulation  which  are  deranged  by  the 
virus  resulting  in  transformation  to  malignancy  or  which  control  expression 
of  viral  genetic  information. 

Proposed  Course:   This  contract  will  continue  without  change. 

Date  Contract  Initiated:   September  15,  1977 
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Current  Annual  Funding:  $108,000 

CORNELL  UNIVERSITY  (N01-CP9-1007) 

Title:   Immunoprevention  of  Cancer  in  Cats 

Contractor's  Project  Director:   Dr.  Fernando  de  Noronha 

Project  Officer  (NCI):   Dr.  Mina  Lee  Vernon 

Objectives:  To  determine  the  nature  of  autogenous  immunity  to  FeLV  and  FOCMA 
and  correlate  findings  with  natural  disease  occurrence,  conduct  detailed 
studies  of  immune  responsiveness  of  specific  pathogen-free  (SPF)  cats  during 
vaccination  with  FL74  cell  membrane  fractions  and/or  purified  FOCMA,  conduct 
immunosurveil lance  of  humans  exposed  to  FeLV  and  attempt  to  transform  feline 
fibroblast  cells  with  nonviral  agents. 

Major  Findings:   This  contract  has  been  underway  for  an  insufficient  period 
of  time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   In  the 
cat,  tumors  induced  by  feline  leukemia  virus  (FeLV)  and  feline  sarcoma  virus 
(FeSV)  express  a  cell  surface  antigen  designated  "feline  oncornavirus-associated 
cell  membrane  antigen"  (FOCMA).  Analysis  of  anti-FOCMA  titers  in  sera  of 
virus-exposed  cats  has  suggested  that  development  of  antibody  directed  against 
FOCMA  may  constitute  an  immunosurveil lance  defense  against  tumor  development. 
Recently,  FOCMA  has  been  shown  to  be  distinct  from  all  known  FeLV-coded 
structural  proteins  and  has  been  demonstrated  in  spontaneous  lymphomas  of 
cats  even  in  the  absence  of  detectable  levels  of  FeLV  structural  proteins. 
Moreover,  FOCMA  has  been  shown  to  be  expressed  in  FeSV-transformed  cells  in 
the  form  of  a  precursor  containing  two  amino  terminal  FeLV  structural-proteins. 
These  findings  demonstrate  FOCMA  to  represent  a  transformation-specific 
FeSV-coded  protein  and  suggest  that  activation  of  cellular  gene  coding  for 
a  protein  analogous  to  FOCMA  may  represent  a  general  mechanism  for  tumor 
induction  in  the  cat. 

Proposed  Course:  This  contract  will  continue  without  change. 

Date  Contract  Initiated:   November  1,  1978 

Current  Annual  Funding:   $169,088 

DUKE  UNIVERSITY  (N01-CP3-3308) 

Title:   Expression  of  the  RNA  Tumor  Virus  Genome  in  Animal  and  Human  Malignant 
Cells 

Contractor's  Project  Director:   Dr.  Dani  P.  Bolognesi 

Project  Officer  (NCI):   Dr.  Peter  J.  Fischinger 
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Objectives:   (1)  To  study  in  detail  the  properties  of  structural  components 
of  RNA  tumor  virus  particles,  particularly  those  of  mammalian  RNA  tumor 
viruses.   (2)  To  utilize  these  materials  for  preparation  of  highly  specific 
antisera  which  can  be  applied  to  the  analysis  of  cells  for  the  presence  of 
similar  virus  gene  products.   (3)  To  develop  appropriate  antisera  which  can 
be  employed  for  detection  and  identification  of  tumor  virus  activities  in 
human  malignant  cells.   (4)  To  use  purified  structural  viral  proteins  and  the 
corresponding  antisera  for  possible  immunological  control  of  viral  disease. 

Major  Findings: 

Prevention  of  virus-induced  tumors  in  mice  with  gp71  antisera.  To  investi- 
gate the  role  of  virus  antigens  in  transplantation  resistance,  animals  were 
immunized  with  freeze-thawed  disrupted  Friend  leukemia  virus  (FLV)  which  pro- 
duced excellent  transplantation  resistance  against  sarcoma  cells  expressing 
FLV  viral  antigens  but  no  protection  against  challenge  with  HaNP  cells.   In 
addition,  immunization  with  graded  sublethal  doses  of  HaNP  cells  did  not 
confer  immunity  to  a  lethal  challenge  of  the  nonproducing  tumor.   The  con- 
tractor concluded  that  the  type-specific  determinants  present  on  the  major 
viral  glycoprotein,  gp71,  serve  as  strong  transplantation  antigens  and  that 
no  other  significant  tumor-associated  antigens  exist  on  the  NP  cells  used. 

Preliminary  results  suggest  a  beneficial  effect  can  be  obtained  by  passive 
immunization  withgthe  globulin  fraction  of  goat  anti-gp71  antiserum  in  B6 
mice  given  1  x  10  HaFLV  cells  subcutaneously.   Serum  therapy  was  initiated 
one  week  after  cell  inoculation  at  which  time  most  animals  had  palpable 
nodules  at  the  site  of  inoculation.   This  antiserum  was  uniformly  negative 
against  growth  and  lethality  of  HaNP  cells. 

MCA  tumor  cells  or  MCA  cells  infected  with  B-tropic  BALB  virus  both  produced 
tumors  in  B6  mice  immune  to  AD755a  (tumor  cells  producing  a  virus  closely 
related  to  FLV),  but  the  FLV-infected  MCA  tumor  cells  did  not.   Similar 
experiments  in  mice  hyperimmunized  with  FLV  gave  analagous  results.  The 
outcome  of  these  studies  suggest  type-specific  transplantation  resistance. 
Similar  studies  will  be  conducted  using  a  NP  spontaneous  murine  sarcoma  (STU). 

Efforts  were  undertaken  to  introduce  strong  immunogenic  viral  antigens  into 
nonproducing  tumors  j_n  vivo.   A  nononcogenic,  nonpathogenic  strain  of  FLV  was 
used  to  superinfect  MSV  nonproducing  tumors  by  inoculation  directly  into  the 
tumor.   Focus-forming  pseudotypes  and  p30  antigen  were  monitored  for  evidence 
of  infectivity  in  the  tumor  and  spleen.  MCA  tumor  tissues  from  B6  mice  so 
treated  contained  good  amounts  of  infectious  FLV,  whereas  none  was  detected 
in  splenic  tissue.   The  postulated  therapeutic  value  of  superinfection  has 
not  yet  been  evaluated. 

The  observations  to  date  suggest  that  macrophages  do  not  play  a  critical  role 
in  the  passive  serum  therapy  of  FLV-induced  disease  nor  in  the  generation  of 
a  humoral  response  by  protected  mice  to  viral  antigens  such  as  gp71. 

Protection  against  tumor  cell  challenge  with  syngeneic  antitumor  cell  antiserum. 
A  comprehensive  analysis  was  made  of  the  AD775a  tumor  system  and  the  mechanism 
responsible  for  the  therapeutic  effect  of  syngeneic  antitumor  antiserum. 
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AD755a  was  shown  to  grow  equally  well  in  all  mouse  strains  tested  and  was  80% 
lethal  in  all  strains  when  as  few  as  10  cells  were  inoculated  intraperitoneal ly 
(I. P.)-   Subcutaneous  inoculation  resulted  in  transient  nodule  development 
and  protection  against  I. P.  challenge.   Sera  or  certain  immune  cells  from 
hyperimmunized  B6  mice  protected  normal  B6  animals,  but  the  protective  effect 
was  strain  specific.   A  single  genetic  locus  was  shown  to  control  the  efficacy 
of  serum  therapy  in  crosses  between  BALB/cJ  and  C57B1/5J  mice.   The  protective 
factor  is  contained  in  the  IgG  fraction  and  has  a  half  life  Jj}  vivo  of  greater 
than  4.5  days  but  less  than  9  days,  is  not  easily  bound  by  the  target  cell, 
and  may  act  in  part  by  amplifying  the  host  immune  response.  The  hyperimmune 
anti-AD755a  serum  shows  significant  anti-gp71  activity,  neutralizes  Friend 
(FLV)  and  Rauscher  but  not  Moloney  virus,  and  will  lyse  mouse  cells  producing 
FLV  in  the  presence  of  rabbit  complement.   AD755a  cells  produce  abundant  virus 
visualized  by  electron  microscopy.   The  virus  is  of  the  ecotropic  variety. 

Nonimmunological  defense  mechanism  in  the  mouse.  The  nature  of  the  oncorna- 
virus inactivating  factor  (OIF)  contained  in  the  sera  of  certain  mouse  strains 
was  investigated  by  various  biochemical  techniques.   Evidence  to  date  suggests 
that  OIF  is  contained  in  the  very  low  density  lipoprotein  fraction  of  normal 
mouse  serum  and  that  lipid  may  be  the  reactive  component. 

Studies  with  human  malignant  cells.   In  a  collaborative,  blind-coded  study, 
the  earlier  reports  of  Kurth  and  colleagues  were  confirmed  indicating  that 
antibodies  binding  to  SSV(SSAV)gp70  do  exist  in  man;  and  furthermore,  that 
the  antibodies  are  directed  primarily  against  a  broadly  cross-reacting 
determinant  of  the  glycoprotein  (i.e.,  similar  reactions  were  noted  with 
purified  MuLV([Friend]gp71). 

A  human  breast  tumor  cell  line  (DU4475)  infected  with  both  xenotropic  MuLV 
and  the  Moloney  MuLV-xenotropic  MuLV  recombinant  (HiX)  was  temporarily 
prevented  from  growing  in  nude  mice  by  passive  administration  of  similar 
antisera.  When  treatment  was  curtailed,  the  tumor  began  to  grow  at  a  rate 
indistinguishable  from  untreated  or  uninfected  tumors.  The  temporary  effect 
was  attributed  to  the  lack  of  contributory  immunological  functions  of  the 
nude  mouse. 

Lung  washings  of  patients  with  bronchogenic  cancer  typically  contain  high 
levels  of  IgA  relative  to  normal  lungs  or  those  with  nonmalignant  diseases. 
Screenings  of  lungs  by  IgA  levels  may  be  accomplished  by  either  setting  a 
predetermined  critical  level  of  IgA  or  by  comparing  contralateral  bronchial 
washings  with  better  than  75%  accuracy.   However,  better  assay  procedures  and 
other  measurements  to  standardize  the  very  complex  problem  of  uniform  lung 
washings  are  necessary  to  establish  cut-off  values  more  precisely. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Although 
human  leukemias  or  other  tumors  are  not  known  to  be  associated  with  replicating 
RNA  tumor  viruses,  one  cannot  exclude  the  possibility  that  virus  genes  exist 
in  human  cancer  cells  and  are   expressed  as  discrete  antigens  on  the  cell 
surface  in  a  fashion  similar  to  that  in  animal  cells.   Regardless  of  whether 
or  not  this  occurs,  there  is  considerable  evidence  that  many  other  aspects, 
particularly  the  immunological  consequences  of  animal  and  human  leukemias, 
are  distinctly  related.   Therefore,  an  understanding  of  the  immunological 
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mechanisms  in  the  animal  models  which  are  of  key  importance  for  host  defense, 
coupled  with  protocols  to  artifically  stimulate  those  leading  to  effective 
prevention  and  control  of  the  disease,  is  of  value  to  reach  a  better 
understanding  of  related  events  in  human  cancer.   Direct  application  of 
the  principles  which  apply  in  the  animal  to  the  disease  in  humans  can 
occur  when  appropriate  human  leukemia-specific  antigens  are   identified 
and  characterized--a  long-term  goal  of  this  research. 

Proposed  Course:   This  contract  will  continue  without  change. 

Date  Contract  Initiated:   March  1,  1973 

Current  Annual  Funding:   $595,230 

ENERGY,  DEPARTMENT  OF  (Y01-CP6-0500) 

Title:   NCI-ERDA  Viral  Carcinogenesis  Program:   Regulation  of  Gene  Expression 

Contractor's  Project  Director:   Dr.  Ray  A.  Tennant 

Project  Officer  (NCI):   Dr.  Charles  S.  Sherr 

Objectives:  To  study  the  regulation  of  tumor  virus  expression,  focusing 
on  molecular  mechanisms  in  induction  and  repression  of  tumor  virus  genomes. 
Emphasis  will  be  placed  on  defining  the  low  molecular  weight  RNA  components 
of  viruses  and  their  relation  to  cellular  RNAs. 

Major  Findings:   Preliminary  progress  has  been  made  in  identifying  an 
association  between  a  cellular  RNA  fraction  which  appears  to  be  the  primary 
Fv-1  gene  product  and  the  virion  component  which  is  the  restriction  target. 
Lysates  of  whole  virus  were  covalently  bound  to  Sepharose  bead  columns 
and  RNA,  from  pools  which  had  shown  specific  resistance  transfer,  was 
chromatographed  over  the  columns.  The  nonbinding  eluate  demonstrated 
loss  of  resistance  activity  only  on  columns  of  restricted  virus  lysates. 

Studies  on  the  question  of  twohit  kinetics  in  restrictive  cells  have 
demonstrated  that,  with  one  exception,  N-  and  B-tropic  viruses  obtained 
from  various  laboratories  which  have  reported  either  one-  or  two-hit  kinetics 
have  all  demonstrated  two-hit  kinetics  when  assayed  under  standardized 
conditions.   The  single  exception  is  a  poorly  infectious  virus  with  some 
properties  associated  with  NB-tropic  viruses.   In  addition,  an  N-tropic, 
nonXC  plaque  virus  has  shown  the  ability  to  convert  a  two-hit  to  a  one-hit 
pattern  without  altering  the  overall  restriction  of  B-tropic  virus.   Evidence 
of  a  sarcoma  virus-specific  p30  species  has  also  been  found;  and  since  the 
tropism  of  the  sarcoma  is  helper-determined,  these  results  must  be  considered 
in  any  assessment  of  the  virion  target. 

Analysis  of  Hirt  supernatant  DNA  preparations  by  the  DNA  transfection  assay 
and  the  Southern  gel  blotting  technique  suggested  both  qualitative  and 
quantitative  alteration  of  proviral  DNA  synthesis  in  the  Fv-1  restricted 
infection. 
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In  an  vn   vitro  hybridization  reaction,  ribosomal  RNAs  show  selective  binding 
interaction  with  unique  tRNA  molecules,  which  appear  to  serve  as  a  primer 
for  reverse  transcription  in  the  endogenous  retroviruses.  A  survey  of  the 
selective  tRNA" rRNA  interaction  has  been  performed  with  various, vertebrate 
species.  Human  rRNAs  show  capability  to  selectively  bind  tRNA   .   In  a 
preliminary  study,  poly(A)  RNAs  isolated  from  human  fibrosarcoma  HT1080  cells 
appeared  to  have  a  marked  increase  in  binding  capacity  for  certain  tRNA 
species. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project  is  focused  on  molecular  mechanisms  involved  in  viral  carcinogenesis. 
The  problem  is  being  investigated  in  terms  of  enzymology,  immunology,  cell 
biology,  and  control  of  gene  expression  primarily  in  the  mouse  leukemia 
system.  The  findings  are  being  carried  over  into  work  with  human  tumor  cells 
in  an  attempt  to  understand,  and  ultimately  deal  with,  the  problem  of  cancer 
in  man. 

Proposed  Course:  One  of  the  principal  objectives  of  this  activity  is  to 
define,  in  molecular  terms,  the  cellular  mechanisms  by  which  expression  of 
endogenous  RNA  tumor  virus  genomes  is  regulated.  The  long  range  goal  is  the 
isolation  and  characterization  of  the  presumed  cellular  "repressors"  which 
act  in  this  regulation. 

There  are  two  levels  of  virus-host  cell  interaction  of  primary  importance. 
One  is  at  the  genomic  level  where  the  critical  impact  of  carcinogenic  insult 
takes  place,  and  the  other  at  the  level  of  the  cell  membrane  where  RNA  tumor 
viruses  first  come  into  contact  with  the  cell  and  where  major  characteristics 
of  neoplastic  transformation  are  expressed.  Particular  efforts  will  continue 
to  focus  on  the  host  cell  factors  involved  in  this  virus-cell  interaction. 

Date  Contract  Initiated:  July  1,  1973  (Separate  Viral  Oncology  contract, 
September  1,  1972) 

Current  Annual  Funding:  $306,670 

ENERGY,  DEPARTMENT  OF  (Y01-CP7-05Q3) 

Title:   In  Vitro  Interaction  of  Chemical  Carcinogens  with  Primate  Cells: 

Relationship  to  Expression  of  Endogenous  Primate  or  Exogenous  Murine 
Viruses 

Contractor's  Project  Director:   Dr.  George  C.  Lavelle 

Project  Officer  (NCI):   Dr.  Stephen  R.  Tronick 

Objectives:  To  obtain  new  information  on  the  importance  of  the  expression 
of  oncornavirus  genes  in  chemically-induced  transformation  events  in  primate 
cells,  the  contractor  will  (1)  establish  an  J_n  vitro  transformation  assay 
system  utilizing  diploid  fetal  baboon  cells,  (2)  determine  if  chemical 
carcinogens  have  a  potentiating  effect  on  transformation  by  oncornaviruses 
in  primate  cells  and  correlate  such  transformation  with  the  expression  of 
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baboon  endogenous  virus  and  (3)  determine  the  effect  of  chemical  carcinogens 
on  primate  cells  expressing  xenotropic  oncornavirus. 

Major  Findings:  Baboon  cells  chronically  infected  with  BaEV  synthesize  viral 
p28  and  gp70  both  intra-  and  extracellularly.   Extracellular  viral  polymerase 
(RDDP)  is  not  produced  at  significant  levels,  however,  suggesting  that 
polymerase-deficient  particles  are  produced.  Therefore,  restriction  of 
virus  replication  seems  to  involve  either  polymerase  synthesis  or  precursor 
processing  and  assembly. 

In  contrast,  bromodeoxyuridine-mediated  induction  of  endogenous  viral  p28 
is  associated  with  synthesis  of  mature  p28,  but  extracellular  antigens, 
RDDP,  and  particles  are  not  detectable.  Therefore,  the  chemical  appears 
to  differentially  induce  expression  of  viral  gag  gene. 

Endogenous  virus  of  the  BaEV  class  was  recovered  from  baboon  cells  after 
treatment  with  benzo(a)pyrene  trans-7,8-diol-9,10-epoxy  or  x-irradiation. 
Viral  expression  was  detected  by  cocultivation  of  baboon  and  heterologous 
cells  several  cell  generations  after  treatment.  The  relationship  between 
virus  induction  and  carcinogen  treatment,  and  properties  of  the  induced 
viruses  are  under  further  investigation. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project  was  directed  at  the  development  of  primate-derived  cell -virus  trans- 
formation assay  systems  in  order  to  provide  basic  data  on  the  potentiation 
by  endogenous  and  xenotropic  viruses  of  chemical  carcinogenesis  in  primates. 

Proposed  Course:  This  contract  terminated  September  30,  1979. 

Date  Contract  Initiated:   November  1,  1977 

Current  Annual  Funding:  $100,000 

ENERGY,  DEPARTMENT  OF  (Y01-CP7-0504) 

Title:   Iji  Vivo  Radiation-Activation  of  Endogenous  Sarcoma  Virus  Genome 

Contractor's  Project  Director:   Dr.  Emerson  Chan 

Project  Officer  (NCI):   Dr.  John  Dahlberg 

Objectives:  To  ascertain  the  cofactorial  role  of  oncornaviruses  in  the 
induction  of  malignancies  in  mice  by  ionizing  radiation,  the  contractor 
will  (1)  characterize  the  FBJ  and  FBR  murine  viruses  and  determine  the 
identity  and  nature  of  sarcogene  sequences  in  normal  mice  tissues  and 
radiation-induced  osteosarcomas  and  (2)  determine  whether  activation  of 
endogenous  sarcogenes/virogenes  by  radiation  is  an  underlying  mechanism 
of  the  neoplastic  process. 

Major  Findings:   The  two  murine  sarcoma  virus  isolates,  FBJ  and  FBR,  were 
further  characterized.   In  addition  to  having  typical  densities  of  1.16  g/cc, 
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protein  components  and  murine  group-specific  P30  viral  antigens,  they  possess 
a  70S  RNA  genome  that  dissociate|,  on  heatiijig,  into  34-35S  subunits;  their 
reverse  transcriptases  prefer  Mn   over  Mg  .  Genomically,  they  are  very 
closely  related  to  each  other  but  are  totally  unrelated  to  retroviruses 
isolated  from  a  wide  range  of  nonmurine  animal  species.  Among  the  murine 
viruses,  FBJ  and  FBR  isolates  show  substantial  sequence  homology  with  both 
AKR  (76%  and  51%,  respectively)  and  RLV  (65%  and  60%,  respectively).  Thermal 
stability  analyses  indicated  that  sequences  shared  with  the  AKR  genome  were 
almost  identical  (ATm  =  0  to  1°C),  whereas  those  shared  with  RLV  were  not 
closely  related  (ATn  =  5°  to  6°C). 

The  transforming  potencies  of  the  first  group  of  viruses  recovered  from 
radiation- induced  osteosarcoma  cell  cultures  are  being  evaluated.  To  date, 
none  of  the  new  virus  "isolates"  that  have  been  tested  have  shown  transforming 
activity  on  Balb/c  cells.  Approximately  20  months  after  the  intraperitoneal 
injection  of  such  isolates  into  syngeneic  newborns,  4  CF#1  isolates  have 
induced  bone  tumors  and  2  X/Gf  isolates  have  induced  reticular  tissue  tumors. 

90 
Alternate  approaches  were  initiated  to  recover  sarcoma  viruses  for   Sr- 

induced  osteosarcomas:   (1)  direct  cloning  of  tumor  cells  in  soft  agar, 

(2)  co-cultivation  of  tumor  cells  with  Sc-1  cells  and  (3)  infection  of 

Sc-1  cells  with  tumor  extracts.  The  first  procedure  yielded  a  number  of 

clonal ly-derived  transformed  cell  cultures  from  2  CF#1  tumors  and  2X/Gf 

tumors.  These  clonal  cultures  were  reclonable  in  soft  agar.  Essentially 

all  attempts  to  recover  viruses  by  the  second  and  third  procedures  were 

successful.  The  clonal  cultures,  co-cultures  and  infected  cultures  all 

produce  virus  detectable  by  reverse  transcriptase  and  XC-plaque  assays. 

None  of  these  viruses  have  transformed  cells  iji  vitro.  Their  tumorigenic 

potential  after  injection  into  respective  newborns  is  being  evaluated. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project  has  extended  the  knowledge  by  which  radiation  induces  neoplasia  in 
animals  and  man  by  examining  the  role  of  putative  endogenous  type  C  oncorna- 
viruses in  radionuclide-induced  bone  cancer  in  mice. 

Proposed  Course:  This  contract  terminated  June  30,  1979. 

Date  Contract  Initiated:  November  1,  1976 

Current  Annual  Funding:  $90,000 

ENERGY,  DEPARTMENT  OF  (Y01-CP9-05Q3) 

Title:  Retroviral  Genetic  Expression  in  Human  Cancers:  Analysis  by  Primer 
tRNA  Binding  Approach 

Contractor's  Project  Director:   Dr.  Wen  K.  Yang 

Project  Officer  (NCI):   Dr.  Charles  J.  Sherr 

Objectives:   (1)  Isolation  of  poly(A)  RNAs  from  various  human  normal  and 
cancer  cells;  quantitative  and  qualitative  comparison  of  their  capacity 
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to  bind  selective  tRNA  species;  assessment  of  the  primer  property  of  the 
bound  tRNAs  by  reverse  transcription  reaction;  and  determination  of  whether 
different  types  of  human  cancers  contain  po1y(A)  RNA  of  different  tRNA 
binding  specificity.   (2)  Structure  analysis  of  tRNA  poly(A)  RNA  binding 
nucleotide  sequences,  as  well  as  reversely  transcribable  5'  end  sequences 
of  the  tRNA-binding  site  in  the  poly(A)RNA,  by  employing  nucleotide  sequence 
determination  and  molecular  hybridization.   (3)  Purification  of  the  specific 
poly(A)RNAs  by  using  the  unique  "primer  tRNA"  binding  specificity.   (4)  Char- 
acterization of  the  specific  poly(A)RNAs,  including  messenger  RNA  activity 
by  protein  synthesis  assay  and  possible  changes  of  level  during  neoplastic 
process. 

Major  Findings:  This  contract  has  been  ongoing  for  an  insufficient  period  of 
time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  One 
of  the  objectives  of  the  Program  of  the  Institute  is  detection  of  tumor  viral 
information  in  human  cancer.  To  date,  partial  expression  of  retrovirus-like 
information,  but  rarely  complete  virus,  has  been  detected  in  human  leukemias, 
breast  carcinomas,  and  melanomas,  as  well  as  normal  fibroblasts  and  placental 
tissues;  however,  only  partial  homology  to  retroviruses  of  other  species 
has  been  described.  This  project  offers  a  new  approach  to  the  detection 
of  partial  viral  information,  as  well  as  to  study  restriction  mechanisms 
operative  in  human  cells. 

Proposed  Course:  This  contract  will  continue  without  change. 

Date  Contract  Initiated:   February  1,  1979 

Current  Annual  Funding:  $113,070 

FRED  HUTCHINSON  CANCER  RESEARCH  CENTER  (N01-CP5-3570) 

Title:  Demonstration  of  Tumor-specific  Transplantation  Antigens  in  Animal 
and  Human  Tumors  with  the  Microcytotoxicity  Assay 

Contractor's  Project  Directors:   Dr.  Karl  Erik  Hellstrom 

Dr.  Ingegerd  Hellstrom 

Project  Officer  (NCI):   Dr.  David  Klein 

Objectives:   (1)  To  continue  studies  on  immune  responses  against  viral  and 
putative  embryonic  antigens  in  chemical ly- induced  tumors,  using  in   vivo  and 
jjn  vitro  assay  techniques.   (2)  To  develop  methods  of  immunological  prevention 
and  of  monitoring  the  development  of  chemical  tumors.   (3)  To  study  "natural 
immunity"  against  chemically  and  virus-induced  tumors.   (4)  To  study  the 
nature  of  antigen-antibody  complexes  in  the  kidneys  of  multiparous  mice. 
(5)  To  study  methods  of  ui  vitro  sensitization  of  lymphocytes  against 
viral  proteins.   (5)  To  continue  studies  on  the  cellular  and  humoral  immune 
responses  of  human  subjects  against  tumor-associated  antigens,  including 
those  of  healthy  individuals,  tumor  patients,  and  in  relatives  and  close 
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contacts  of  tumor  patients.  In  particular,  to  investigate  "natural  immunity" 
to  tumors  in  man. 

Major  Findings:  This  is  a  final  report  of  the  work  accomplished  under  this 
contract.  Work  supported  by  this  contract  has  led  to  a  total  of  54  papers. 

The  contractor  has  developed  simple,  reliable  assays  for  humoral  and  cell- 
mediated  immune  reactions  to  cell  surface  localized  tumor  antigens,  including 
a  binding  assay  (the  IPA  assay),  a  modified  microcytotoxicity  assay  for 
humoral  antibodies,  and  modified  isotope  release  pre-labelling  and  post- 
labelling  assays  for  cell-mediated  cytotoxic  reactions.  The  IPA  assay  was 
adopted  for  the  large-scale  screening  of  antibody-containing  samples  (as 
produced,  e.g.,  by  antibody  secreting  hybridomas)  for  reactivity  to  defined 
cell  surface  antigens. 

The  assays  developed  were  used  for  demonstrating  humoral  and  cell -mediated 
immune  reactions  to  antigens  of  animal  and  human  tumors.  MuLV-associated 
antigens  were  found  to  be  those  which  predominantly,  but  not  exclusively, 
elicit  humoral  antibody  formation  in  BALB/c  mice  immunized  to  chemically 
induced  sarcomas.  The  nature  of  the  immune  response  to  vi rally  and  chemically 
induced  mouse  sarcomas  was  analyzed  and  tumor  antigens  were  found  to  easily 
trigger  suppressor  T  cells  which  prevent  the  development  of  an  effective 
antitumor  immunity. 

Three  mouse  hybridomas  were  recently  established  which  form  antibody  to  an 
antigen  expressed  on  a  very  limited  number  of  human  melanomas  (belonging  to 
a  class  I  according  to  the  terminology  of  Shiku  and  Old).  This  may  open  new 
possibilities  for  the  production  of  human  tumor- specific  antibodies  to  be 
used  for  diagnostic,  and  possibly  also  therapeutic,  purposes,  as  well  as  the 
use  of  immunoadsorption  to  analyze  the  molecular  nature  of  the  human  tumor 
antigens. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Host 
immune  functions  are  major  factors  in  the  control  of  disease  processes, 
including  overt  neoplasia.  This  project  was  initiated  to  obtain  increased 
understanding  of  the  immune  system  in  relation  to  susceptibility  and 
resistance  to  cancer. 

Proposed  Course:  This  contract  terminated  April  30,  1979. 

Date  Contract  Initiated:  June  30,  1972 

Current  Annual  Funding:  $33,140  (4  month  extension) 

FRED  HUTCHINSON  CANCER  RESEARCH  CENTER  (N01-CP6-1009) 
Title:  An  Immunogenetic  Analysis  of  Mouse  Leukemia  Viruses 
Contractor's  Project  Director:   Dr.  Robert  C.  Nowinski 
Project  Officer  (NCI):   Dr.  Peter  J.  Fischinger 
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Objectives:  To  isolate  and  characterize  MuLV  produced  by  AKR  leukemias,        g 
study  expression  of  endogenous  MuLV  in  high  leukemic  mouse  strains,  define      ' 
genetic  control  of  expression  of  MuLV,  isolate  and  characterize  preleukemic 
lymphocytes  from  thymic  tissue. 

Major  Findings:  Mice  of  different  inbred  strains  varied  in  their  genetic 

content  and  regulation  of  endogenous  leukemia  viruses  (MuLV).  The  extent 

of  expression  of  endogenous  viruses  influenced  the  ability  of  these  mice        ^ 

to  produce  antibodies  against  the  gp70  proteins  of  xenotropic  and  ecotropic      M 

MuLV.  Three  patterns  of  response  were  observed  upon  immunization  with         ^ 

AKR  K36  leukemia  cells:   (1)  mice  of  low  leukemic  strains,  which  did  not 

contain  inducible  ecotropic  or  xenotropic  MuLV,  produced  antibodies  that 

reacted  with  the  gp70  proteins  of  both  xenotropic  and  ecotropic  MuLV; 

(2)  mice  of  low  leukemic  strains,  which  contained  low  levels  of  inducible 

ecotropic  and  xenotropic  MuLV,  produced  antibodies  that  reacted  exclusively 

with  the  gp70  proteins  of  ecotropic  MuLV;  and,  (3)  mice  of  high  leukemic 

strains,  which  contained  high  levels  of  ecotropic  and  inducible  xenotropic 

MuLV,  failed  to  produce  antibodies  that  reacted  with  the  gp70  proteins  of 

either  xenotropic  or  ecotropic  MuLV.  Antibodies  induced  by  immunization  with 

leukemia  cells  reacted  with  type-specific  antigenic  determinants  of  the  gp70 

protein;  by  absorption  analysis,  distinctive  antigens  could  be  identified  on 

the  gp70  proteins  of  BALB  xenotropic,  NZB  xenotropic,  and  AKR  ecotropic  MuLV. 

Antibody  production  to  the  gp70  protein  of  ecotropic  MuLV  was  controlled  by  at 
least  two  genes;  one  of  these  appeared  to  map  in  the  major  histocompatability 
complex  (MHC).   In  genetic  crosses  between  mice  of  high  and  low  responder        . 
strains,  the  ability  to  produce  antibodies  to  the  gp70  protein  of  ecotropic      I 
MuLV  was  inherited  as  a  dominant  trait.   In  contrast,  immunity  to  the  gp70 
protein  of  xenotropic  MuLV  was  not  strongly  influenced  by  genes  in  the 
MHC.  Furthermore,  in  genetic  crosses  between  mice  of  high  and  low  responder 
strains,  the  ability  to  produce  antibodies  to  the  gp70  protein  of  xenotropic 
MuLV  was  inherited  as  a  recessive  trait. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
pathogenic  mechanism  of  viral-induced  neoplastic  transformation  in  mice  known 
to  be  carrying  vertically  transmitted  oncogenic  viruses  has  been  difficult  to 
define.   It  is  important  to  isolate  the  influence  of  various  genetic  controls 
on  virus  expression  on  target  cells  and  on  production  of  the  several  viruses 
during  leukemogenesis.   Identification  of  virus-coded  marker  antigens  on  cells 
destined  to  become  neoplastic  enable  detailed  studies  on  the  pathogenesis  of 
"spontaneous"  leukemia. 

Proposed  Course:  This  contract  terminated  February  28,  1979. 

Date  Contract  Initiated:   November  1,  1975  i 

Current  Annual  Funding:  $36,420  (4  month  extension) 

HARVARD  COLLEGE  (N01-CP8-1004) 

Title:   Biological  Studies  of  FOCMA  Expression:   Biochemical  Characterization     i 
of  FOCMA  ^ 
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Contractor's  Project  Director:   Dr.  Myron  Essex 

Project  Officer  (NCI):   Dr.  Takis  S.  Papas 

Objectives:  (1)  Conduct  biological  experiments  to  characterize  feline  oncorna- 
virus cell  membrane  antigen  (FOCMA)  as  a  product  of  the  feline  sarcoma  virus 
(FeSV)  src  gene.   (2)  Conduct  biochemical  studies  to  characterize  FOCMA  as  a 
product  of  the  FeSV  src  gene. 

Major  Findings:  This  contract  has  been  ongoing  for  an  insufficient  period  of 
time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Purification  and  characterization  of  oncornavirus  virion-associated  antigens 
has  proceeded  to  a  high  degree  of  sophistication  for  murine,  avian  and  feline 
oncornaviruses.  However,  the  product  of  the  src  gene,  presumably  the  "trans- 
forming protein"  which  is  thought  to  be  a  key  substance  required  for  malignant 
transformation  of  vertebrate  cells  by  viruses,  has  not  been  identified  bio- 
chemically or  immunologically.  FOCMA  antigen  is  perhaps  the  best  described 
tumor-specific  cell  surface  antigen  which  occurs  in  any  oncornavirus  system. 
It  has  the  additional  distinction  of  being  an  antigen  which  is  involved  in 
a  major  way  in  dictating  the  outcome  of  naturally  occurring  diseases  in  an 
outbred  animal  population.  The  information  obtained  in  such  work  may  be 
applicable  to  prophylaxis  against  other  animal  oncornaviruses  and  may  possibly 
have  particular  future  value  in  control  of  some  human  neoplastic  diseases. 

Proposed  Course:  This  contract  will  continue  without  change. 

Date  Contract  Initiated:  September  29,  1978 

Current  Annual  Funding:  $137,350 

JACKSON  LABORATORY  (N01-CP3-3255) 

Title:  Natural  Occurrence  of  RNA  Tumor  Viruses  (Genomes)  and  Host-Gene 
Control  of  their  Expression 

Contractor's  Project  Director:  Dr.  Hans  Meier 

Project  Officer  (NCI):   Dr.  Stephen  J.  O'Brien 

Objectives:  The  primary  objective  of  this  contract  is  to  achieve  an  under- 
standing of  the  mechanisms  underlying  the  genetic  determination  of  suscep- 
tibility and  resistance  to  cancer  and  the  RNA  tumor  viruses.  The  Jackson 
Laboratory  is  a  unique  source  of  highly  inbred  mouse  strains.  These  are  used 
to  define  specific  gene  influences  on  type  C  RNA  virus/genome/tumor  expressions 
under  natural  conditions,  and  the  influence  of  environmental  and  other  factors 
(carcinogens,  aging)  on  host  gene  controls  of  oncogene  and  virus  expressions. 

Major  Findings:   Using  the  RI  strains,  the  contractor  has  located  the  defective 
Lps  response  gene  on  Chromosome  4  and  the  Sas-1  locus  on  Chromosome  1;  in 
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addition,  they  found  close  linkage  of  the  mouse  light  chain  marker  with  the 
Ly-2,3  locus  and  of  genes  controlling  an  immunoglobulin  kappa-chain  marker 
with  the  surface  alloantigen  Ly-3  on  T  lymphocytes. 

A  number  of  congenic  strains  were  developed  for  study  of  the  factors  involved 
in  leukemogenesis  and  are  being  evaluated  virologically  and  immunologically. 

With  the  aid  of  the  BXD-RI  strains,  a  semidominant  gene,  Xsa-1,  was  located 
on  Chromosome  4,  7  cM  from  Fv-1.   Xsa-1  exerts  a  major  influence  on  XenCSA, 
a  xenotropic  MuLV  envelope-related  cell  surface  antigen  that  is  an  apparently 
normal  constituent  of  lymphocyte  cell  surfaces. 

A  high  leukemia  incidence  was  observed  in  a  BXH  strain  which  appears  to  result 
from  a  sudden  change  such  as  the  occurrence  of  a  mutation,  or  a  rare  recombina- 
tion. This  leukemia  occurs  in  a  strain  carrying  the  Fv-1  allele  and  in  an 
RI  strain  developed  from  relatively  leukemia-resistant  progenitors.  B-tropic 
MuLV  occurs  in  high  titers.  A  xenotropic  MuLV  was  isolated  as  well  as  an 
apparent  recombinant  virus  whose  properties  are  being  analyzed.   In  outcrosses 
of  BXH-2  to  C57BL/6J  mice,  approximately  one  half  of  the  F,  progeny  were  MuLV- 
positive,  suggesting  that  ecotropic  virus  expression  is  controlled  by  a  single 
autosomal  dominant  gene  which  segregating  in  the  BXH-2  strain. 

The  segregation  of  MSV  tumor  resistance,  characteristic  of  AKR  mice  was 
associated  with  AKR  virogene  segregation.  This  suggests  that  the  ecotropic 
endogenous  MuLVs  can  exert  a  beneficial  effect  on  their  hosts  providing  some 
protective  functions.  Although  the  association  between  AKR-MuLV  and  M-MSV 
resistance  is  definitive,  the  mechanisms  by  which  MuLV-positive  mice  are 
refractory  to  M-MSV  tumors  are  still  to  be  elucidated. 

The  contractor  found  that  an  erythrocyte  antigen,  determined  by  a  locus  closely 
linked  to,  or  identical  with  a  histocompatibility  locus,  distinguishes  between 
strains  C57BL/6J  and  C57BL/10Sn. 

The  immunopathological  and  virological  features  of  a  remutation  to  nude  in  the 
AKR/J  mouse  was  analyzed.  The  streaker  mouse  may  provide  an  important  model 
for  studies  of  host-virus  relationships  and  tumor  expression. 

A  type  C  RNA  virus  was  isolated  from  primary  rabbit  lymphosarcoma  cultures 
upon  induction  by  halogenated  pyrimidines.  The  rabbit  virus  contains  an 
RDDP  and  p30  structural  protein  sharing  homologies  with  the  other  mammalian 
type  C  oncornaviruses. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   It 
is  now  possible,  genetically,  to  ameliorate  or  eliminate  cancer  in  a  mouse 
throughout  its  natural  lifespan  through  breeding.   By  identifying  the  genes 
and  loci  involved  in  cancer  susceptibility  and  the  immunological  and  physical 
markers  associated  with  the  "high  cancer"  genes,  it  is  now  possible  not  only 
to  identify  the  highly  susceptible  animal,  but  to  study  the  biochemical, 
immunological  and  metabolic  mechanisms  controlled  by  these  genes.  The 
development  of  this  information  will  help  (1)  elucidate  markers  to  identify 
the  cancer-prone  individual;  (2)  determine  how  the  genes  operate  in  regulating 
the  natural  oncogene,  with  the  goal  of  correcting  deficiencies  associated 
with  the  switching  on  of  cancer  cells  in  susceptibles. 

440 


Proposed  Course:  This  contract  will  continue  without  change. 
Date  Contract  Initiated:  May  2,  1967 
Current  Annual  Funding:  $470,000 

JOHNS  HOPKINS  UNIVERSITY  (N01-CP8-1053) 

Title:  Studies  on  the  Molecular  Biology  of  Oncornaviral  Proteins 

Contractor's  Project  Director:  Dr.  J.  Thomas  August 

Project  Officer  (NCI):   Dr.  John  R.  Stephenson 

Objectives:  To  purify  and  characterize  proteins  specific  to  oncovirus  trans- 
formed cells,  purify  and  characterize  virion  proteins  of  murine  endogenous 
xenotropic  oncoviruses,  and  study  endogenous  viral  expression  and  recombinant 
viruses. 

Major  Findings:  This  contract  has  been  underway  for  an  insufficient  period 
of  time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  One  of 
the  principal  areas  of  interest  in  viral  oncology  is  the  identity  and  function 
of  viral-coded  transforming  proteins.  Procedures  have  been  developed  that 
enable  the  purification  under  nondenaturing  conditions  of  all  major  structural 
proteins  of  Rauscher  and  Gross  murine  oncornaviruses;  monospecific  antisera 
have  been  prepared  in  goats  against  each  thus  providing  valuable  reagents 
for  studies  in  the  structure,  function  and  expression  of  viral  proteins. 
Preparation  of  similar  reagents  for  the  .xenotropic  murine  viruses  and  primate 
viruses  is  important  for  extension  of  this  approach  to  these  important  viruses. 

Proposed  Course:  This  contract  will  continue  without  change. 

Date  Contract  Initiated:  September  1,  1978 

Current  Annual  Funding:  $252,800 

MASSACHUSETTS  GENERAL  HOSPITAL  (N01-CP4-3222) 

Title:  Activation  of  Oncogenic  Viruses  and  Induction  of  Cancer  by  Immunologic 
and  Nonimmunologic  Methods 

Contractor's  Project  Directors:   Dr.  Paul  H.  Black 

Dr.  Martin  S.  Hirsch 

Project  Officer  (NCI):   Dr.  Mina  Lee  Vernon 

Objectives:  To  determine  the  effects  of  human  interferon  in  the  prophylaxis 
of  virus  infections  in  immunosuppressed  kidney  transplant  patients.  To  study 
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the  cellular  reactivity  of  normal  humans  and  of  patients  with  neoplastic  and 
other  disorders  to  primate  oncornavirus  antigens. 

Major  Findings:  A  double-blind  placebo-controlled  clinical  trial  of  human 
leukocyte  interferon  in  renal  transplant  recipients  is  in  process.  Enrollment 
of  new  patients  has  been  completed  and  41  patients  have  been  entered  into  the 
study.  Twenty-one  have  received  interferon  and  twenty  have  received  placebo. 
Follow  up  clinical  and  virological  studies  are  in  progress  and  data  analysis 
is  underway.  Patterns  of  serologic  response  and  virus  excretion  for  a  number 
of  different  viruses  are  being  correlated  with  clinical  syndromes,  graft 
rejection,  oncogenesis,  use  of  interferon,  and  use  of  anti -thymocyte  globulin 
(ATG).  Among  the  viruses  being  analyzed  are  cytomegalovirus  (CMV),  herpes 
simplex  virus  (HSV),  Epstein-Barr  virus  (EBV),  type  C  oncoviruses,  and  BK 
papova  virus. 

In  addition  to  studies  on  the  clinical  role  of  BK  virus  infection  in  renal 
transplant  recipients,  in   vitro  studies  of  BK  virus  infection  have  been 
undertaken,  both  in  lymphocytes  and  fibroblasts.  Detailed  analysis  of 
interferon's  effect  on  BK  virus  replication  have  been  largely  completed, 
indicating  insensitivity  of  the  virus  to  this  anti-viral  compound. 

Interactions  between  primate  type  C  oncoviruses  and  human  lymphocytes  and 
myeloid  cells  have  been  studied.  The  kinetics  of  persistent  infections  of 
lymphoblastoid  and  myeloblastoid  lines  by  baboon  endogenous  virus  (BEV)  and 
the  simian  sarcoma  virus-simian  sarcoma  associated  virus  (SSV-SSAV)  complex 
have  been  defined.  Attempts  to  evaluate  the  immunological  responsiveness  of 
lymphocytes  infected  with  type  C  oncoviruses  are  underway. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Although  cancer  risk  in  organ  transplant  patients  is  high,  it  is  doubtful 
whether  the  small  number  of  patients  receiving  interferon  prophylaxis  would 
provide  significant  differences  in  the  incidence  of  cancer.  The  studies  on 
the  inhibition  of  virus  infection  in  these  immunosuppressed  patients  should 
provide  valuable  data  on  interferon  prophylaxis,  which  may  later  be  more 
directly  applicable  to  cancer  prophylaxis  and  therapy.  The  information 
obtained  on  human  cellular  reactivity  to  simian  sarcoma  viruses  is  pertinent 
since  it  supports  the  viral  relationships  to  human  cancers. 

Proposed  Course:  The  current  clinical  studies  will  be  continued  according  to 
the  protocols  already  established,  with  appropriate  modifications,  as  these 
seem  clinically  indicated. 

Date  Contract  Initiated:   September  15,  1971 

Current  Annual  Funding:   $196,455 

MASSACHUSETTS  GENERAL  HOSPITAL  (N01-CP7-10Q7) 
Title:   Sequencing  of  the  3'  End  of  RSV  35S  RNA 
Contractor's  Project  Director:   Dr.  Paul  Zamecnik 
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Pro.ject  Officer  (NCI):   Dr.  Charles  J.  Sherr 

Objectives:  By  means  of  oligonucleotide  primer-initiated  template  copying 
of  purified  35S  RNA  from  both  cloned  RSV  (Prague  strain,  subgroup  C)  and  AMV 
(BAI  strain  A)  with  purified  reverse  transcriptase  from  AMV,  the  contractor 
will  (1)  determine  the  sequence  of  100  or  more  nucleotides  adjacent  to  the 
poly(A)  sequence  at  the  3'  terminus  of  oncornavirus  35S  RNA  and  (2)  determine 
the  complete  nucleotide  sequence  at  the  5'  end  of  AMV  35S  RNA  from  the  site 
of  initiation  by  endogenous  primer  to  the  5'  terminus  of  the  viral  genome 
(approximately  100  nucleotides). 

Major  Findings:  Studies  have  continued  on  the  inhibitory  effect  of  a  synthetic 
tridecamer  deoxynucleotide  of  defined  sequence,  complementary  to  the  reiterated 
terminal  5'-  and  3'-sequences  of  35S  RNA,  on  the  capacity  of  Rous  sarcoma  virus 
(RSV)  to  replicate  and  to  transform  cells  in  a  tissue  culture  system  involving 
early  passage  chick  embryo  fibroblasts  (CEF).  The  tridecamer  traverses  the 
cell  membrane  and  appears  to  hybridize  with  35S  RSV  RNA  in  newly  infected  CEF 
cells.   It  has  an  inhibitory  effect  on  RSV  replication  and  on  CEF  transfor- 
mation at  low  multiplicities  of  infection  (MOI)  (e.g.,  99  percent  inhibition 
at  an  MOI  of  0.02).  The  tridecamer  exhibited  a  specificity  for  inhibition  of 
RSV  35S  RNA-directed  translation  and  to  a  lesser  extent  of  AMV  35S  RNA,  not 
shared  by  brome  mosaic  virus,  tobacco  mosaic  virus,  and  hemoglobin  mRNAs,  and 
exhibited  an  inhibition  specificity  not  equalled  by  other  heterologous  DNA  of 
roughly  comparable  length  nor  of  oligo  dG-jp-io  or   oligo  (dC)-j^2-x8' 

Using  high  pressure  liquid  chromotography  with  9-14  percent  acetonitrile 
elution  from  a  reverse  phase  p-Bondapak  column,  it  was  found  that  the 
tridecamer  was  rapidly  degraded  in  tissue  culture  medium  containing  fetal 
calf  serum.  This  inactivation  is  caused  by  the  deoxynucl eases  in  the  serum. 
The  nuclease  activity  can  be  diminished  by  heating  dilute  fetal  calf  serum  to 
90  for  10  minutes,  or  by  blocking  the  5'-  and  3 '-termini  of  the  tridecamer 
using  phenyl isocyanate  as  the  blocking  agent.  Once  the  tridecamer  enters  the 
cells,  intracellular  endonucleases  were  encounted  that  also  degraded  it.  The 
activity  of  cellular  DNA  endonucleases  was  diminished  by  synthesizing  the  ethyl 
triester  modification  of  the  tridecamer,  thereby  making  the  internucleotide 
phospate  bond  more  resistant  to  enzymatic  hydrolysis.  The  ethyl  triester 
modification  of  the  tridecamer  was  apparently  a  more  effective  inhibitor  than 
the  unmodified  tridecamer. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  A  key 
to  understanding  the  mechanism  of  replication  of  RNA  tumor  viruses  involves 
determination  of  the  nucleotide  sequences  at  both  the  5'  terminus  and  the  3' 
region  adjacent  to  the  terminal  poly(A)  segment  of  the  viral  genome.  Such 
sequence  analysis  may  provide  insight  into  the  structural  basis  for  formation 
of  circular  intermediates  during  replication.  Ultimately,  knowledge  of 
the  primary  structure  at  both  the  5'  and  3'  ends  of  the  genome  may  indicate 
mechanisms  for  formation  of  a  provirus  structure  and  integration  of  the 
provirus  into  the  host  cell  genome. 

Proposed  Course:   The  sites  of  inhibitory  activity  of  the  tridecamer  deoxy- 
nucleotide sequences  will  continue  to  be  explored.   In  vivo  tumor  inhibitory 
studies  will  be  pursued. 
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Date  Contract  Initiated:  January  1,  1977 
Current  Annual  Funding:  $108,700 

MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY  (N01-CP5-3562) 

Title:   Studies  on  the  Leukemia  Virus  DNA  Polymerase  and  Terminal 
Deoxynucleotidyl  Transferase 

Contractor's  Project  Director:   Dr.  David  Baltimore 

Project  Officer  (NCI):  Dr.  Edward  M.  Scolnick 

Objectives:   (1)  Carry  out  a  detailed  analysis  of  DNA  polymerases  from  RNA 
tumor  virus  particles  and  from  normal  and  neoplastic  cells.   (2)  Study  the 
mechanism  of  double-stranded  DNA  synthesis  by  the  avian  myeloblastosis  virus 
DNA  polymerase  and  the  functions  of  the  subunits  of  the  enzyme  in  infected 
cells  and  variation  in  DNA  polymerases  in  various  stages  of  cell  growth. 

Major  Findings:  A  significant  amount  of  the  DNA  made  in  endogneous  reactions 
of  virions  of  Moloney  murine  leukemia  virus  (M-MuLV)  was  found  to  be  a  dis- 
crete, 9,000-base  double-stranded,  infectious  DNA.  A  variety  of  restriction 
endonuclease  cleavage  sites  on  this  DNA  were  mapped  and  shown  to  have  a 
600-base  direct  terminal  repeat.  A  model  for  its  formation  has  been  devised 
that  explains  the  origin  of  the  redundancy  (which  is  about  525  bases  longer 
than  the  redundancy  in  the  RNA)  and  the  actinomycin  D  sensitivity  of  the 
completion  of  minus-strand  DNA  (a  phenomenon  reported  earlier).  A  central 
element  of  the  model,  a  600-base  plus  strong  stop  DNA,  has  been  identified 
and  mapped.  Specific  fragments  of  the  9,000-base  DNA  have  also  been  isolated 
and  used  to  map  the  structure  of  Abel  son  MuLV  RNA. 

New  mutants  of  M-MuLV  have  been  formed  and  partly  characterized.  A  rapid 
screen  for  further  mutants  has  been  derived.  One  deletion  mutant  has  been 
mapped. 

Studies  of  the  enzyme  terminal  deoxynucleotidyl  transferase  have  continued. 
An  antiserum  specific^for  the  enzyme  has  been  used  to  immunoprecipitate 
labeled  enzyme  from   S-labeled  cells.  A  55,000  molecular  weight  form  of 
murine  enzyme  has  been  identified  and  its  distribution  characterized. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   Funda- 
mental studies  on  oncogenic  virus  replication  are  necessary  to  define  the 
role  of  these  viruses  in  malignant  cell  transformation.  In   vitro  synthesis 
of  infectious  nucleic  acid  and  i_n  vitro  translation  of  proteins  allows  first 
level  mechanistic  studies  which  can  logically  be  expected  to  provide  means 
for  controlling  the  infections  and/or  transforming  processes. 

Proposed  Course:   This  contract  will  continue  without  change. 

Date  Contract  Initiated:  May  1,  1971 

Current  Annual  Funding:  $205,470 
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MINNESOTA,  UNIVERSITY  OF  (N01-CP6-1055) 

Title:  Transcriptional  Regulation  of  Eukaryotic  Gene  Sequences 

Contractor's  Project  Director:  Dr.  Anthony  J.  Faras 

Project  Officer  (NCI):   Dr.  Edward  M.  Scolnick 

Objectives:  (1)  To  delineate  the  control  mechanisms  involved  in  expression 
of  RNA  tumor  virus  genes  in _eukaryotic  cells  by  performing  studies  on  avian 
tumor  virus  genes  in  transformed  and  revertant  vole  cells  iji  vitro;  (2)  to 
determine  how  the  transformed  phenotype  is  maintained;  (3)  to  investigate 
the  possible  role  of  translation,  polyadenylation,  methylation,  mRNA  trans- 
port and  processing  in  the  post-transcriptional  regulation  of  tumor  virus 
gene  expression. 

Major  Findings:  In  an  effort  to  gain  an  understanding  of  viral -induced 
oncogenesis  the  contractor  has  attempted  to  delineate  the  control  mechanisms 
involved  in  the  regulation  of  RNA  tumor  virus  genes,  particularly  those 
responsible  for  malignant  transformation  in  eukaryotic  cells.  The  cell 
type  currently  being  employed  for  these  studies  is  a  field  vole  cell  line 
transformed  by  Rous  sarcoma  virus  (RSV).  Transformed  vole  cells  have  the 
ability  to  morphologically  revert  to  normal  phenotype  without  apparent  loss 
or  inactivation  of  the  viral  genome  including  the  gene  (src)  required  for 
malignant  transformation.  Detailed  studies  on  the  structure,  function,  and 
location  of  viral-specific  and  src-specific  RNA  indicate  that  the  reversion 
phenomenon  is  not  due  to  either  the  transcription,  transport,  processing, 
polyadenylation  or  polyribosome-association  of  these  RNA  species.  Moreover, 
viral  structural  proteins,  and  more  importantly,  the  src  gene  product, 
pp60   ,  are  present  in  revertant  cells  at  levels  similar  to  the  transformed 
vole  cells.  Post-translation  modifications,  or  lack  thereof,  appear  not  to 
be  responsible  for  the  reversion  phenomenon  since  pp60    from  both  transformed 
and  revertant  vole  cells  appears  phosphorylated.  Src-specific  protein  kinase 
activities  are  also  identical  in  both  cell  types.  Detailed  structural  studies 
of  pp60    from  both  transformed  and  revertant  vole  cells  are  ongoing  in  an 
attempt  to  distinguish  between  a  viral-  or  cell-induced  alteration  contributing 
to  the  reversion  phenomenon. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Delineation  of  the  control  mechanisms  involved  in  the  regulation  of  RNA  tumor 
virus  genes,  particularly  those  responsible  for  malignant  transformation  in 
eukaryotic  cells,  is  essential.  From  the  studies  on  transforming  and  revertant 
vole  cells,  conclusive  evidence  has  been  obtained  indicating  that  the  control 
of  virus  gene  expression  and  virus- induced  oncogenesis  occurs  at  the  post- 
transcriptional  level  in  this  cell  system.  Investigation  of  transformed  and 
revertant  vole  cells  may  elucidate  the  post-transcriptional  factors  that 
influence  the  genetic  expression  of  transforming  gene  sequences  in  eukaryotic 
cells.  Elucidation  of  the  cellular  and  viral  functions  involved  in  these 
regulatory  phenomena  is  likely  to  provide  insight  into  the  regulation  of 
oncogenic  viruses  in  eukaryotic  cells  and  quite  possibly  contribute  to  an 
understanding  of  the  mechanisms  of  oncogenesis  in  general. 

Proposed  Course:  This  contract  terminated  June  29,  1979. 
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Date  Contract  Initiated:  June  30,  1976  M 

Current  Annual  Funding:  $0 

NEW  ENGLAND  MEDICAL  CENTER  (N01-CP6-1046) 

Title:   Immunology  of  Murine  Leukemia  Virus  Infection  Jl 

Contractor's  Project  Director:   Dr.  Robert  Schwartz 

Project  Officer  (NCI):   Dr.  John  R.  Stephenson 

Objectives:  To  determine  (1)  influence  of  the  H-2  genetic  region  on  the  immune 
response  of  mice  to  murine  leukemia  virus  (MuLV).   Is  there  Ir-gene  effect? 
(2)  Correlation  between  genetically  determined  immunological  responsiveness  to 
MuLV  and  ability  to  eliminate  MuLV.   (3)  Immunological  responsiveness  to  MuLV 
adminstered  across  the  tropism  barrier.  (4)  Correlation  between  genetically 
determined  immune  response  to  MuLV  and  incidence  of  neoplasms.  (5)  Role  of 
the  complement  system,  if  any,  in  elimination  of  MuLV.   (6)  Immunological  and 
virologic  correlates  of  the  RgV-1  gene,  the  H-2  locus  which  specifies  resis- 
tance or  susceptibility  to  leukemia  induced  by  several  types  of  MuLV. 

Major  Findings:  The  H-2  controlled  susceptibility  of  mice  to  infection  by  a 
B- tropic  MuLV  was  shown  (a)  to  map  to  loci  within  the  I- J  region;  (b)  to  be 
highly  age-dependent,  with  resistance  appearing  2-3  weeks  after  birth;  (c)  to    g 
directly  correlate  with  the  development  of  malignant  lymphomas;  and  (d)  is       " 
probably  contingent  upon  the  action  of  a  population  of  suppressor  T  cells. 

Significance  for  Biomedical  Research  and  the  Program  of  the  Institute:  This 
program  has  helped  elucidate  immunological  and  genetic  markers  predisposing 
to  cancer,  contributing  to  early  detection  of  risk.  Since  cancer  is,  at  best, 
difficult  to  treat  and  cure,  early  detection  and  prevention  are  of  major 
importance. 

Proposed  Course:   This  contract  terminated  June  29,  1979. 

Date  Contract  Initiated:  June  30,  1975 

Current  Annual  Funding:  $0 

OHIO  STATE  UNIVERSITY  RESEARCH  FOUNDATION  (N01-CP9-1008) 

Title:   Immunoprevention  of  Cancer  in  Cats  " 

Contractor's  Project  Director:   Dr.  Richard  G.  Olsen 

Project  Officer  (NCI):   Dr.  Mina  Lee  Vernon 

Objectives:   Determine  efficacy  of  FOCMA  vaccine  for  protection  of  SPF  kittens    g 
against  feline  leukemia  virus-induced  disease,  determine  the  immunosuppressive    ^ 
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properties  of  FeLV  virion  polypeptides,  determine  autogenous  immunity  of  cats 
to  various  FeLV  virion  antigens  and  FOCMA  and  conduct  immunologic  surveillance 
of  humans  exposed  to  feline  oncornaviruses. 

Major  Findings:  This  contract  has  been  ongoing  for  an  insufficient  period  of 
time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project  addresses  immunoprevention  of  cancer  in  an  important  animal  model, 
the  cat.  Cats  share  man's  environment,  and  it  is  very  likely  that  the  same 
cocarcinogenic  principals  would  prevail  in  both  cat  and  human  cancer.   In  the 
feline  system  both  host  and  virus  components  can  be  well  controlled.  Results 
pertaining  to  cause  and  prevention  of  cancer  in  a  laboratory  setting  utilizing 
an  outbred  animal  system  can  be  transferred  with  established  techniques  to 
natural  animal  and  human  populations. 

Proposed  Course:  This  contract  will  continue  without  change. 

Date  Contract  Initiated:  October  1,  1978 

Current  Annual  Funding:  $192,716 

SAINT  LOUIS  UNIVERSITY  SCHOOL  OF  MEDICINE  (N01-CP6-1049) 

Title:  Studies  on  the  Mechanism  of  Oncogenesis  by  RNA  Tumor  Viruses 

Contractor's  Project  Director:  Dr.  Maurice  Green 

Project  Officer  (NCI):   Dr.  Edward  M.  Scolnick 

Objectives:  Participate  in  a  double-blind  study  to  confirm  the  presence  of 
oncornaviral  information  in  human  leukemic  cells. 

Major  Findings:  Procedures  have  been  developed  for  the  isolation  of  high 
molecular  weight  DNA  and  RNA  from  human  leukemia  cells.  RNA  and  DNA  have 
been  prepared  from  all  55  test  samples. 

8  32 

High  specific  activity  (4  x  10  cpm/pg)  of   P-labeled  cDNA  and  lower  specific 

activity  3H-labeled  cDNA  have  been  prepared  from  the  poly(A)-terminated  SSV, 
FeLV  and  BEV  RNA's  using  calf  thymus  DNA  as  primer.   The  FeLV  and  BEV  cDNA 
probe  hybridized  78%  or  70%,  respectively,  with  homologous  RNA  and  had  self- 
annealing  "background"  of  about  4%. 

RNA's  from  24  different  leukemia  samples  have  been  assayed  for  FeLV  and  BEV 
sequences  by  standard  liquid  phase  molecular  hybridization.  All  samples  were 
negative  except  two  which  gave  approximately  10%  above  background  with  the 
FeLV  probe. 

Southern  "blots"  of  DNA's  for  all  55  leukemia  samples  have  been  prepared 
and  assayed  for  FeLV;  all  were  negative  with  one  possible  exception  that  is 
being  analyzed  further.   Blots  of  18  DNA's  assayed  for  BEV  sequences  were 
all  negative. 

447 


Positive  and  negative  controls  were  included  in  these  assays. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
research  effort  is  aimed  at  applying  new  information  on  viral  carcinogenesis 
directly  to  problems  of  human  cancer. 

Proposed  Course:  This  contract  terminated  March  31,  1979. 

Date  Contract  Initiated:  June  1,  1976 

Current  Annual  Funding:   $38,701  (4  month  extension) 

SALK  INSTITUTE  FOR  BIOLOGICAL  STUDIES  (N01-CP7-10Q8) 

Title:   Cellular  Differentiation  and  Viral  Oncogenesis 

Contractor's  Project  Director:   Dr.  Hung  Fan 

Project  Officer  (NCI):   Dr.  Robert  Goldberg 

Objectives:  To  (1)  study  parameters  that  control  virus  activation  and 
expression  during  embryonal  development  and  cellular  differentiation  by 
(a)  monitoring  activation  of  Moloney  MuLV  at  the  transcriptional  and  trans- 
lational  levels  during  embryonal  development  and  after  birth  in  different 
tissues  of  Mu-MuLV-carrying  mice  and  (b)  mapping  the  integration  sites  of 
M-MuLV  in  mice  carrying  the  virus  in  their  germ  line  by  genetic  and  biochemical 
techniques,  comparing  the  germ  line  site  with  virus  integration  site  after 
ij2  vitro  infection  of  fibroblasts;  (2)  study  the  molecular  mechanisms  involved 
in  organ  specificity  of  virus  expression,  infection  and  transformation;  and 
(3)  develop  strains  of  mice  with  other  murine  oncornaviruses  integrated  into 
the  germ  line,  to  be  used  in  similar  studies. 

Major  Findings:  The  system  used  in  these  experiments  is  a  line  of  BALB/c  mice, 
genetically  transmitting  the  gene  for  Moloney  murine  leukemia  virus  (BALB/Mo 
mice)  developed  by  the  contractor.   The  location  of  the  integrated  M-MuLV  gene 
(Mov-1)  has  been  mapped  genetically  on  chromosome  No.  6,  and  permanent  tissue 
cultures,  highly  inducible  for  the  genetically  transmitted  virus,  have  been  - 
established.  A  second  independent  isolate  of  a  mouse  genetically  transmitting 
M-MuLV  was  recently  made. 

The  expression  of  the  Mov-1  gene  in  young  Balb/Mo  animals  was  studied.  Target 
organs  (lymphoid  tussue)  showed  induction  of  expression  of  the  M-MuLV  DNA  in  4 
weeks,  while  nontarget  tissues  showed  no  viral  expression.  A  majority  of  the 
M-MuLV  genes  were  in  active  chromatin  in  the  target  tissues,  while  the  same 
genes  were  in  inactive  chromatin  in  nontarget  tissues.   Immunization  of  young 
Balb/Mo  mice  with  antienvelope  glycoprotein  (gp70)  serum  prevented  induction 
of  virus  expression.   Techniques  have  been  developed  for  detecting  virus- 
specific  RNA  and  DNA  in  cells  which  have  been  sorted  for  viral  p30  protein 
content  in  a  fluorescence-activated  cell  sorter. 

Several  independently  derived  lines  of  fibroblasts  productively  infected 
with  M-MuLV  were  studied.  These  cell  lines  contained  different  numbers  of 
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integrated  M-MuLV  DNA  copies,  and  "Southern  blot"  experiments  indicated  that 
the  number  of  available  integration  sites  in  the  host  DNA  or  of  M-MuLV  DNA 
was  very  large.  DNase  I  digestion  experiments  indicated  that  most  of  the 
integrated  DNA  copies  in  the  infected  fibroblast  lines  are  in  inactive 
chromatin. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Both 
RNA-  and  DNA-containing  viruses  have  been  associated  with  interference  in 
the  differentiation  of  eukaryotic  cells;  this  interference  may  have  a  causal 
relationship  with  the  malignant  state  associated  with  viral  infection.  This 
project  combines  classical  genetic  analysis  and  multiple  techniques  of  molec- 
ular biology  for  studying  the  control  of  expression  of  integrated  viral  genomes 
during  differentiation  and  should  contribute  significantly  to  our  understanding 
of  the  mechanisms  of  transformation. 

Proposed  Course:  The  contractor  will  continue  studies  of  cellular  differ- 
entiation and  viral  oncogenesis  using  cell  lines  and  techniques  perfected 
during  the  early  part  of  the  contract.  Specific  efforts  will  be  made  to  sort 
sufficient  numbers  of  cells  from  young  BALB/Mo  target  tissues  on  the  basis 
of  p30  protein  content  to  be  able  to  perform  hybridization  assays  for  M-MuLV- 
specific  RNA  and  DNA. 

Date  Contract  Initiated:  August  19,  1977 

Current  Annual  Funding:  $156,451 

SCRIPPS  CLINIC  AND  RESEARCH  FOUNDATION  (N01-CP7-1018;  successor  to  contract 
N01-CP4-3375) 

Title:  Immunologic  Study  of  Type  C  RNA. Tumor  Virus 

Contractor's  Project  Director:  Dr.  Frank  J.  Dixon 

Project  Officer  (NCI):   Dr.  Edward  M.  Scolnick 

Objectives:  This  program  is  comprised  of  three  integrated  segments  aimed  at 
(1)  identification  of  the  various  virion  and  nonviri on-associated  products  of 
endogenous  type  C  virus  genomes  in  mice,  (2)  quantitation  of  the  spontaneous 
immune  responses  of  mice  to  the  products  of  their  endogenous  type  C  virus 
genomes  and  any  immunopathologic  consequences  thereof,  and  (3)  modification 
of  expression  of  endogenous  type  C  virus  genomes  by  immunization  with  virus 
or  purified  virus  antigen  vaccines  or  by  immunosuppression. 

Major  Findings:  The  concept  that  env  gene  recombination  of  murine  retroviruses 
is  associated  with  neoplasia  was  confirmed  and  extended  to  systems  other  than 
the  -leukemia  of  the  AKR  mouse.   A  number  of  other  recombinants  were  isolated 
and  studied. 

The  order  of  the  proteins  encoded  by  the  gag  gene  was  determined  by  chemical 

methods.  This  order  agrees  with  that  published  using  mutants  arrested  at 

different  stages  of  maturation.   In  addition,  a  marker  conferring  the  Fv-1 

phenotype  on  viruses  was  found  in  the  major  MuLV  core  protein,  p30. 
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It  was  found  that  gp70-anti-gp70  immune  complexes  are  present  in  the  sera  of 
all  SLE-prone  strains  of  mice.  The  complex  gp70  varies  in  molecular  size  from 
9S  to  18S  position  on  sucrose  density  gradients.  The  complex  gp70  increases  in 
incidence  and  amount  with  the  progression  of  disease  in  all  lupus- like  strains. 

It  was  found  that  the  human  complement  component,  CIS,  can  be  activated  by 
virus  even  though  it  is  the  only  human  factor  in  a  CI  hybrid  that  contains  the 
Q  and  R  subcomponents  from  guinea  pig  complement.  Guinea  pig  sera  containing 
the  CI  hybrid  can  actually  lyse  retroviruses.  This  phenomenon  may  explain,  in 
part,  why  it  is  difficult  to  find  intact  retroviruses  in  human  tissues  or  sera. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
program  is  relevant  to  the  goals  of  the  National  Cancer  Institute  in  relation 
to  determination  of  cause,  early  detection  of  risk,  and  eventual  effective 
prevention  of  cancer.   The  etiological  association  between  type  C  RNA  viruses 
and  cancer  has  been  firmly  established  in  chickens,  mice,  hamsters,  rats,  and 
cats,  and  is  strongly  implicated  in  cows,  gibbon  apes,  woolly  monkeys  and  ba- 
boons as  well.  In  addition,  particles  have  been  observed  in  human  placen- 
tas in  numbers  suggesting  that  they  are  universally  present.  Expression  of 
this  apparently  universal  oncogenic  potential,  however,  is  dependent  on  the 
immunologic  responses  of  the  host.  Although  these  immunologic  controls  are 
well  recognized,  the  mechanisms  are  poorly  understood.  Characterization  of 
the  viruses,  virus  antigens  and  host  cell  responses  will  provide  important 
insights  into  the  etiological  role  of  the  viruses  under  varying  immunologic 
conditions,  and  the  means  of  detecting  and  interfering  with  their  oncogenic 
properties  through  the  use  of  viral  vaccines. 

Proposed  Course:  The  contractor  will  continue  ongoing  studies,  as  follows: 
(1)  Characterization  of  the  products  of  endogenous  type  C  viral  genomes  and 
their  interaction  with  host  immunologic  defense  mechanisms.   (2)  Analysis 
of  the  molecular  nature  of  the  viral  genome  products,  and  definition  of  the 
relationship  of  their  production  to  host  genetic  or  developmental  events, 
including  cancer.   (3)  Definition  of  the  spontaneous  immune  responses  of  mice 
to  their  endogenous  type  C  oncornaviruses  and  any  associated  immunopathologic 
events.   (4)  Attempts  to  manipulate  natural  production  and  control  of  endog- 
enous type  C  viruses  or  nonvirion-associated  viral  molecules  to  determine 
immunopathologic  complications,  effect  on  control  of  natural  cancers  and/or 
normal  growth  and  development.   (5)  Definition  of  the  potentially  important 
direct  neutralizing  effect  of  primate  complement  on  type  C  viruses  and  assoc- 
iated neoplastic  event. 

Date  Contract  Initiated:  June  29,  1972 

Current  Annual  Funding:  $627,050 

SCRIPPS  CLINIC  AND  RESEARCH  FOUNDATION  (N01-CP9-1012) 

Title:  Genetic  Analysis  of  Immune  Response  of  Mice  to  Recombinant  gp70 
Oncornavirus 

Contractor's  Project  Director:   Dr.  Richard  A.  Lerner 
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Project  Officer  (NCI):   Dr.  M1na  Lee  Vernon 

Objectives:  Correlate  genetic  control  of  immune  responsiveness  of  inbred 
mouse  strains  to  different  murine  oncornavirus  gp70  determinants;  determine 
relative  contributions  of  humoral  immunity  and  cell-mediated  immunity  in 
affording  protection  against  tumor  antigens  and  tumor  growth;  induce  tumors 
in  appropriate  parental  strains  with  cloned  characterized  N-  and  B- tropic 
oncornaviruses,  then  test  the  tumors  for  growth  in  F,  hybrids;  identify 
distinct  members  of  the  gp70  family  to  which  Ir  gene  controlled  responses 
are  directed;  test  F,  hybrid  mouse  strains  rejecting  parental  N- tropic 
virus- induced  tumor  for  ability  to  reject  parental  tumor  induced  by  an 
N-tropic  recombinant  virus;  determine  molecular  basis  for  immune  responses 
directed  to  molecules  other  than  gp70. 

Major  Findings:  This  contract  has  been  ongoing  for  an  insufficient  period  of 
time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  One  of 
the  principal  areas  of  interest  in  viral  oncology  is  the  identity  and  function 
of  the  viral  coded  transforming  proteins.  Detailed  structural  analysis  of 
murine  oncornavirus  virion  proteins  has  enabled  production  of  highly  specific 
immunological  probes  for  these  proteins.  The  functional  role  these  proteins 
play  in  virogenesis  and  oncogenesis  and  cellular  control  of  the  synthesis  and 
functioning  of  these  proteins  can  now  be  probed  as  model  systems. 

Proposed  Course:  This  contract  will  continue  without  change. 

Date  Contract  Initiated:  November  1,  1978 

Current  Annual  Funding:  $72,880 

SIDNEY  FARBER  CANCER  CENTER  (N01-CP7-1028;  successor  to  N01-CP5-3539) 

Title:  Attempt  to  Isolate  Type  C  Virus  from  Cultured  Human  Leukemia  Cells 

Contractor's  Project  Director:  Dr.  David  M.  Livingston 

Project  Officer  (NCI):  Dr.  George  J.  Todaro 

Objectives:  To  attempt  to  isolate  an  intact  type  C  virus  from  freshly-cultured 
human  leukemia  cells,  either  by  finding  such  cells  which  spontaneously  produce 
virus,  or  by  inducing  virus  production  by  physical,  chemical  or  immunological 
means. 

Major  Findings:  The  presence  of  cystine  auxotrophy,  where  identified,  has 
been  found  to  correlate  closely  with  a  marked  reduction  in  the  intracellular 
concentration  of  the  last  enzyme  in  the  mammalian  cystine  biosynthetic  pathway, 
cystothionase.  Using  immunoprecipitation  of  jji  vivo- labeled  proteins  it  was 
shown  that  the  43K  cystothionase  subunit  is  synthesized  at  a  markedly  reduced 
rate  in  cys"  compared  to  c^     human  cell  lines.   Existing  data  suggests  that 
the  biochemical  difference  between  the  leukemic  and  nonleukemic  cell  most 
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likely  resulted  from  a  marked  reduction  in  the  rate  of  transcription  of  the 
cystothionase  gene  and/or  processing  of  the  cystathionase  transcripts. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
successful  isolation  of  a  type  C  virus  from  human  leukemia  cells  would  permit 
the  development  of  reagents  to  determine  whether  such  viruses  are  natural 
etiological  agents  of  this  human  cancer.  For  example,  the  H-DNA  product  of 
the  endogenous  reverse  transcriptase  reaction  of  a  human  type  C  virus  would 
be  the  ideal  probe  for  the  investigation  of  the  partial  genetic  expression 
of  such  viruses  in  nonproductive,  normal  and  malignant  human  cells.   Specific 
proteins  of  such  a  particle  would  be  superb  tools  for  the  development  of 
analytical  systems  designed  to  detect  type  C  viral  proteins  in  nonproductive 
human  cells.  The  identification  of  a  viral-specific  transformation  protein 
in  transformed,  but  not  normal  cells,  would  be  the  strongest  evidence  that 
endogenous  type  C  virus  is  involved  in  the  etiology  and  pathogenesis  of  human 
neoplasia. 

Proposed  Course:  This  contract  terminated  July  31,  1979. 

Date  Contract  Initiated:  April  24,  1974 

Current  Annual  Funding:  $0 

SIDNEY  FARBER  CANCER  INSTITUTE  (N01-CP7-1051) 

Title:  In   Vitro  Study  of  the  Interrelationship  Between  BALB:virus-l  and 
Myeloid  Cell  Differentiation  in  NIH/Swiss  Mice 

Contractor's  Project  Director:   Dr.  Joel  S.  Greenberger 

Project  Officer  (NCI):  Dr.  John  R.  Stephenson 

Objectives:  To  define  a  system  for  viral  transformation  of  bone  marrow  myeloid 
cells  vn   vivo  and  j_n  vitro,  to  delineate  the  stages  of  differentiation  of 
myeloid  cells  which  will  support  viral  infection  and  transformation,  and  to 
define  the  characteristics  of  the  transformed  state. 

Major  Findings:  The  contractor  evaluated  effects  of  Balb:virus-1  and  a  clonal 
Rauscher  (R-)  M52R  in  long-term,  non-recharged,  corticosteroid-supplemented 
NIH/Swiss  bone  marrow  cultures  and  purified  fractions  of  density-gradient 
separated  fresh  marrow.  Class  I  transformation  (preleukemic  dysmyelopoiesis) 
was  seen:   increased  nonadherent  cells  in  long-term  cultures,  increased  CFUc, 
atypical  granulocyte  nuclear-cytoplasmic  maturation  and  generation  of  CSF- 
independent  cells  which  form  granulocyte-macrophage  colonies.   Class  I 
transformation  was  detected  in  fresh  marrow  fractions  enriched  for  CFUc  by 
density  gradient  centrifugation  and  infected  with  R-M52R  or  Balb: virus-1. 
Long-term  NIH/Swiss  marrow  cultures  infected  with  FLVA  (Friend  leukemia  virus) 
or  A-MuLV  (Mo-MuLV)  (Abel  son  virus  with  a  Moloney  MuLV  helper)  induced  contin- 
uous granulocytic  leukemia  lines  (Class  II  transformation)  from  nonadherent 
cells  removed  between  weeks  9  and  12.   Both  A-MuLV-  and  FLVA-induced  lines 
(in  culture  for  over  one  year)  have  been  cloned,  and  subclonal  lines  induced 
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fatal  acute  myelogenous  leukemia  in  newborn  and  adult  mice.   In  contrast, 
virus  released  by  the  lines  induced  the  original  respective  disease 
(erythroleukemia  with  FLVA  and  null-cell  lymphoma  with  A-MuLV).  Events 
specific  to  rescue  of  SFFV  from  SFFV-Balb  nonproducer  cells  or  Abelson-MuLV 
from  ANN-1  cells  by  R-M52R  produce  a  virus  stock  which  causes  Class  II 
transformation.   It  is  not  yet  known  if  the  rescued  SFFV  or  A-MuLV  genome, 
alteration  of  R-M52R  during  rescue,  or  production  of  a  third  virus  is  causal. 
The  data  indicate  Class  II  transformation  occurs  through  stromal  adherent  cell 
(adipocyte,  macrophage,  endothelial  cell,  and  fibroblast)  interaction  with 
adherent  hemopoietic  cells.  "Early"  hemopoietic  stem  cells  in  fresh  cultures, 
but  absent  by  week  8,  are  the  target  cell  progenitors  of  Class  II  transformation 
by  FLVA.  They  are  removed  by  prior  ^n   vivo  exposure  of  mice  to  Me-CCNU.  For 
Class  II  transformation  of  NIH/Swiss  marrow,  SFFV  (R-M52R)  or  A-MuLV  (R-M52R) 
replication  is  required.  37  marrow  cultures  infected  with  temperature- 
sensitive  (ts)  R-M52R  mutants  (tsl9,  ts29,  ts25  and  ts26)  or  wild-type  (wt) 
pseudotypes  of  SFFV  or  A-MuLV  generated  Class  II  cell  lines  only  with  wild- 
type  virus.  Both  ts  and  wt  pseudotypes  were  active  at  31  C  (permissive 
temperature  for  ts  replication).  Cell  lines  induced  at  31  C  by  SFFV  (ts29) 
or  A-MuLV  (ts29)  have  been  stably  transformed  over  8  months,  are  aneuploid  and 
pathogenic  at  37°C,  despite  shut-off  of  helper  replication.  Since  cultures 
infected  by  Kirsten,  Harvey,  or  Moloney  sarcoma  virus  pseudotypes  of  R-M52R 
did  not  establish  suspension  lines  of  promyelocytes,  but  produced  adherent 
macrophage  lines,  the  MSV  effect  is  termed  Class  III  transformation. 
Spontaneous  leukemogenesis  was  tested  in  DBA/2,  C57B1/6,  B62DF1,  CBA/J, 
(CBAXC57B16)  Fl,  Rf,  AKr,  C3H/HeJ ,  129/J,  SJL/J,  NBZ,  NZW,  C57Br/J, 
C57  leaden/J,  C57/Ks/J,  Balb/c  and  NIH/Swiss  marrow  cultures  carried  at  least 
20  weeks  with  no  recharging.  NIH/Swiss  129/J,  SJL/J,  Balb/c  and  C3H/HeJ, 
showed  no  spontaneous  Class  I  transformation  or  endogenous  ecotropic  virus 
release;  other  mouse  strains  demonstrated  both  phenomena.  Tests  are  being 
run  to  determine  which  strains  will  progress  to  Class  II  transformation. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project  represents  one  of  the  few  systems  available  for  ui  vivo  and  jji  vitro 
induction  of  myelogenous  leukemia.  Exploitation  of  this  system  will  enable 
the  contractor  to  make  significant  contributions  to  definition  of  the  mechanism 
of  transformation  of  the  myelogenous  hematopoietic  system. 

Proposed  Course:  The  contractor  will  continue  to  develop  systems  for  sepa- 
ration of  subpopulations  of  the  bone  marrow  hematopoietic  compartment.  The 
myeloid  cells  will  be  used  to  study  BALB:1  viral  infection  and  parameters 
of  transformation. 

Date  Contract  Initiated:  August  15,  1977 

Current  Annual  Funding:   $95,415 

SIDNEY  FARBER  CANCER  INSTITUTE  (N01-CP7-1057) 

Title:   Studies  on  the  Integration  Sites  of  Oncogenic  Viruses 

Contractor's  Project  Director:   Dr.  William  Haseltine 
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Project  Officer  (NCI):   Dr.  Takis  S.  Papas 

Objectives:  To  characterize  the  sites  of  integration  on  selected  murine 
leukemia  viruses  and  Rous  sarcoma  virus  (RSV)  and  host  cell  genomes;  to 
examine  the  integration  of  EBV  genome  on  the  human  B- lymphocyte  genome. 

Major  Findings:  Multiple  cell  lines  have  been  constructed  using  heterologous 
cell  lines  with  integrated  murine  viruses.  The  restriction  patterns  of  the 
proviral  DNA  in  the  heterologous  cell  lines  has  been  obtained.  The  DNA  re- 
striction fragments  that  contain  both  viral  and  host  DNA  have  been  identified 
in  these  cell  lines.  The  restriction  fragements  that  contain  sequences 
homologous  to  Akv  and  Mo-MuLV  viruses  have  been  characterized  in  AKR  and 
other  murine  cell  lines.  Recombinant  DNA  technology  is  applied  to  obtaining 
clones  that  contain  the  virus-host  joint  and  the  few  infected  cells  and  the 
region  of  integration  from  the  uninfected  cells. 

Sufficient  EBV  DNA  has  been  accumulated  for  the  study  of  EBV  integration. 
Preliminary  results  of  blot  hybridizations  indicate  that  EBV  DNA  does  inte- 
grate.  In  a  cell  line  containing  60  copies  per  cell  of  unintegrated  DNA, 
there  seems  to  be  a  small  amount  of  integration  of  entire  genomes  and  some 
integration  of  fractional  genomes.   In  a  cell  line  with  low  genome  number 
there  is  predominantly  integration  of  a  piece  of  EBV  DNA  of  a  size  less  than 
10%  of  the  intact  genome. 

Significance  for  Biomedical  Research  and  the  Program  of  the  Institute:  The 
integration  site  of  viral  genomes  on  the  host  cell  genome  may  have  an  effect 
on  initiating  the  malignant  state.  This  contract  will  yield  significant 
information  regarding  the  integration  sites  of  Mo-MuLV,  RSV  and  EBV. 

Proposed  Course:  The  3'  and  5'  terminal  nucleotide  sequences  of  the  RNA 
genomes  of  Mo-MuLV  and  RSV  grown  on  different  host  cells  will  be  determined 
and  compared  to  determine  the  origin  of  the  transforming  sequences.  The 
status  of  the  EBV  genome  in  infected  human  B- lymphocytes  will  be  determined. 

Date  Contract  Initiated:   September  1,  1977 

Current  Annual  Funding:   $100,560 

SLOAN-KETTERING  INSTITUTE  FOR  CANCER  RESEARCH  (N01-CP7-1053) 

Title:  Study  of  Interrelationship  Between  MuLV  Infection  and  Myeloid  Cell 
Differentiation 

Contractor's  Project  Director:   Dr.  Malcolm  A.  S.  Moore 

Project  Officer  (NCI):   Dr.  David  H.  Troxler 

Objectives:  To  establish  long-term,  steady  state  cultures  of  mouse  bone 
marrow  and  to  monitor  such  cultures  infected  with  MuLV  for  evidence  of 
transformation;  to  correlate  changes  during  transformation  and  infection. 
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Major  Findings:   Iji  vitro  transformation  of  pluripotential  stem  cells  (CFU-s) 
and  of  granulocytic  progenitor  cells  has  been  obtained  in  long-term  murine 
bone  marrow  pultures  following  infection  with  various  murine  type  C  viruses. 
Transformation  was  observed  with  cloned  Friend  ecotropic  helper  virus  (F-MuLV 
clone  201)  alone  or  in  the  presence  of  spleen  focus-forming  virus  (SFFV)  or 
Moloney-MuLV.  Virus-infected  cultures  did  not  differ  from  controls  for  8-11 
weeks;  but,  thereafter,  transformation  was  characterized  by  an  increasing 
and  greatly  extended  production  of  CFU-s,  CFU-c  and  immature  myeloid  cells. 
The  transformed  CFU-s  proliferated  in  semi-solid  agar  culture  and  replicated 
in  simple  suspension  culture  in  the  absence  of  an  adherent  microenvironment. 
In  vivo,  these  transformed  CFU-s'  exhibited  extensive,  if  not  unlimited,  self 
renewal  capacity  following  serial  passage  in  irradiated  mice  and  did  not 
manifest  the  self  renewal  "decline"  observed  following  3-4  passages  of  normal 
stem  cells.  Irradiated  mice  reconstituted  with  F-MuLV-transformed  stem  cells 
exhibited  normal  lymphoid  and  myeloid  reconstitution  but  developed  a  high 
incidence  of  leukemia  and  thymoma  after  6  months.  Transformation  of  CFU-c 
altered  their  maturation  and  endowed  this  progenitor  population  with  stem  cell 
capacity  as  detected  by  prolonged  production  of  CFU-c  in  suspension  culture  in 
the  presence  of  colony  stimulating  factor.  Jn  vitro  transformation  of  myeloid 
cells  was  also  seen  following  infection  of  marrow  cultures  with  Rauscher-MuLV 
and  persisting  production  of  immature  myeloid  cells,  CFU-c  and  CFU-s,  was 
observed  in  excess  of  30  weeks.  Cell  lines  have  been  established  from  trans- 
formed cultures  and  while  they  persistantly  demonstrate  myeloid  differentiation 
they  do  not  clone  in  agar  in  the  presence  or  absence  of  colony  stimulating 
factor.  Infection  of  cultures  with  a  Kirsten  MSV  pseudotype  of  Rauscher  MuLV 
resulted  in  rapid  transformation  of  the  macrophage  component  of  the  marrow 
culture  with  cessation  of  production  of  CFU-c,  CFU-s  and  myeloid  cells. 


Significance  to  Biomedical  Research  and  to  the  Program  of  the  Institute: 
Careful  analysis  during  ui  vitro  transformation  of  virological,  functional, 
morphological,  biochemical,  and  genetic  parameters  will  yield  important 
information  regarding  fundamental  changes  during  initiation  of  the  malignant 
state  of  hematopoietic  cells. 

Proposed  Course:  This  contract  will  continue  without  change. 

Date  Contract  Initiated:  August  15,  1977 

Current  Annual  Funding:  $163,083 

SLOAN-KETTERING  INSTITUTE  FOR  CANCER  RESEARCH  (N01-CP7-1059) 

Title:  Structure  and  Distribution  of  Integrated  Sequences  of  Feline 
Oncornaviruses 

Contractor's  Project  Director:   Dr.  Wolf  Prensky 

Project  Officer  (NCI):   Dr.  Stephen  J.  O'Brien 

Objectives:  To  determine  the  integration  sites  of  feline  leukemia  virus  (FeLV) 
and  endogenous  virus  (RD-114)  in  cat  cells  by  somatic  cell  hybridization  and  iji 
situ  hybridization  techniques. 
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Major  Findings:   Efforts  have  progressed  in  two  directions.   One  involved  at-    ■ 
tempts  at  the  direct  visualization  of  FeLV  and  RD114  sites  by  Jji  situ  molecular   i 
hybridization  and  autoradiography.  The  other  concerned  the  elaboration  of       I 
the  methods  and  materials  necessary  for  the  co-detection  of  FeLV  and  other 
cat-specific  proteins  in  cat  x  mouse  somatic  cell  hybrids  as  a  result  of  the 
segregation  of  cat  chromosomes. 

1 
In  situ  hybridization  studies.  RD114  RNA  was  hybridized  to  metaphase  chromo-    di 
somes  of  the  cat  at  different  Crts.  The  genes  coding  for  RD114  are  dispersed;   ^ 
i.e.,  the  different  copies  of  the  proviral  sequences  are  not  all  arranged  next 
to  each  other.  While  several  of  the  longer  chromosomes  definitely  contain 
RD114  sequences  close  to  their  telomeres  on  their  long  arms  (Al,  Bl,  B2,  and 
CI),  these  are  by  no  means  the  exclusive  sites  which  hybridized  to  the  viral 
probe. 

Somatic  cell  genetics.  A  number  of  cat  x  mouse  hybrid  cells  were  generated. 
The  cross  of  FLF-7  x  A9  generated  segregating  populations  in  which  all  cells 
contained  the  cat  X-chromosome  and  nine  out  of  12  also  contained  the  Bl 
chromosome.  Hybrids  containing  the  near  diploid  number  of  A9  chromosomes 
retain  about  five  cat  chromosomes,  while  hybrids  with  a  near  tetraploid 
mouse  complement  retain  around  10  cat  chromosomes  per  cell.  Two  hybrids 
were  prepared  using  the  FeLV-positive  F422  and  CT-600  feline  cells.  The 
latter  is  a  line  derived  from  Felis  bengalensis,  an  Asian  cat. 

Twelve  cat-specific  monoclonal  antibodies  have  been  prepared  from  mouse 
hybridoma  clones  in  large  yield  and  high  titer.  These  were  tested  by  IPA       A 
against  various  cat  x  mouse  segregating  populations.  Only  one  antibody         " 
reacted  with  all  the  segregants,  raising  the  probability  that  it  is  directed 
against  an  antigen  coded  for  on  the  X-chromosomes.  Fewer  of  the  monoclonal 
antibodies  reacted  with  cells  from  the  CT-600  and  FL-74  hybrids,  indicating 
more  extensive  chromosome  segregation  in  these  latter  hybrids.   In  addition, 
many  of  the  CT-600  hybrids  lost  the  ability  to  produce  FeLV  while  retaining 
the  feline  X-chromosome. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  It 
is  possible  that  the  site  of  FeLV  integration  may  be  responsible  for  the 
consequences  of  infection.   Interaction  with  endogenous  RD-114-related  genetic 
information  may  also  play  a  role.  This  project  will  use  the  various  types 
of  tumors  of  the  cat  as  input  material  for  studying  the  integration  sites  of 
FeLV  and  RD-114  at  the  chromosomal  level  to  determine  whether  the  nature  of 
the  integration  site(s)  play  any  role  in  oncogenicity  or  expression  of  the 
viral  genome. 

Proposed  Course:  This  contract  will  continue  without  change.  M 

Date  Contract  Initiated:   September  28,  1977 

Current  Annual  Funding:   $145,120 


SLOAN-KETTERING  INSTITUTE  FOR  CANCER  RESEARCH  (N01-CP8-1054) 

Title:   Immunogenetic  and  Virological  Study  of  Leukemogenesis  in  the  AKR  Mouse 
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Contractor's  Project  Director:   Dr.  Lloyd  J.  Old 

Project  Officer  (NCI):   Dr.  Stephen  J.  O'Brien 

Objectives:  (1)  Extend  present  serological  typing  systems  to  identify  new  cell 
surface  antigen  systems  specified  by  various  classes  of  endogenous  MuLV  using 
techniques  developed  in  the  AKR-Gross  MuLV  system.  (2)  Characterize  new  anti- 
gens biochemically  and  determine  relationship  to  viral  structural  components. 
(3)  Conduct  detailed  immunogenetic  and  virological  analyses  of  preleukemic 
phase  of  AKR  mice.   (4)  Use  genetic  approach  to  analyze  age-dependent  ampli- 
fication of  MuLV  antigenic  expression  in  thymus  of  six  month  old  AKR  mice. 
(5)  Determine  biological  and  biochemical  character  and  significance  of  MuLV 
isolated  from  AKR  mice  in  (3)  above.   (5)  Use  cell  fractionation  techniques 
to  identify  the  cellular  source  of  various  classes  of  MuLV  from  thymus  of 
different  age  AKR  mice. 

Major  Findings:  This  contract  has  been  ongoing  for  an  insufficient  period  of 
time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Detailed  structural  analysis  of  murine  oncornavirus  virion  proteins  has  enabled 
production  of  highly  specific  immunological  probes  for  these  proteins.  The 
functional  role  these  proteins  play  in  virogenesis  and  oncogenesis  and  cellular 
control  of  the  synthesis  and  functioning  of  these  proteins  can  now  be  probed  as 
model  systems. 

Proposed  Course:  This  contract  will  continue  without  change. 

Date  Contract  Initiated:  September  25,  1978 

Current  Annual  Funding:  $242,870 

SOUTHERN  CALIFORNIA  SCHOOL  OF  MEDICINE,  UNIVERSITY  OF,  AND  CHILDREN'S  HOSPITAL 
OF  LOS  ANGELES  (N01-CP5-3500) 

Title:  A  Comprehensive  Field  and  Laboratory  Research  Program  on  the  Etiology 
and  Epidemiology  of  Human  Cancer 

Contractor's  Project  Directors:   Dr.  Murray  B.  Gardner  (USC) 

Dr.  Brian  E.  Henderson  (USC) 
Dr.  Robert  M.  McAllister  (Children's  Hosp.) 

Project  Officer  (NCI):   Dr.  Robert  J.  Huebner 

Objectives:  To  mount  a  multifaceted,  highly  interrelated  program  designed  to 
determine  the  roles  of  viruses,  physical  and  chemical  carcinogens,  and  other 
factors  in  the  etiology  of  human  and  animal  cancer  in  a  natural  urban  ecology. 
These  studies  are  carried  out  at  the  USC  School  of  Medicine  and  at  the 
Children's  Hospital  of  Los  Angeles. 

Major  Findings:   During  the  course  of  this  contract,  the  contractor  explored 
the  natural  history  of  type  C  and  type  B  RNA  tumor  viruses  in  wild  mice  and  in 
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many  respects  a  fascinating  new  biology  was  discovered.   (1)  Major  differences 
in  viral  transmission,  virus  properties,  host  immune  response,  control  genes 
and  related  disease  were  observed  in  feral  as  compared  to  laboratory  mice.   It 
was  shown  that  two  type  C  virus  induced  diseases--lymphoma  and  paralysis--could 
both  be  prevented  under  natural  as  well  as  experimental  conditions  by  specific 
antiviral  genetic  and  immunologic  measures.   (2)  Rescued  endogenous  src  genes 
as  stable  sarcoma  viruses  U)   vitro  from  several  different  rat  tumors  induced 
by  chemicals  or  DNA  virus.  This  finding  has  important  implications  because  it 
represents  the  first  recovery  of  endogenous  transformation-specific  nucleotide 
sequences  in  the  form  of  stable  replicating  virus  from  transformed  cells  in 
which  no  sarcoma  virus  was  ever  introduced  in  the  laboratory.   (3)  Investigated 
the  natural  history  of  RNA  tumor  viruses  in  domestic  cats.  The  horizontal 
transmission  of  FeLV  among  cats  and  the  importance  of  FOCMA  antibody  as  a 
measure  of  natural  immune  surveillance  were  confirmed  but  no  evidence  of  human 
infection  with  this  virus  was  found.  Most  tumors  arising  in  cats  over  8  years 
of  age  were  free  of  infectious  FeLV.  A  soluble  noninfectious  vaccine  made  from 
FL74  cell  membranes  showed  protection  versus  FSV  tumor  challenge  in  kittens. 
An  elevated  transcriptional  and  trans lational  expression  of  RD-114  viral  genome 
in  fetal  thymus  and  lymphomas  and  of  endogenous  FeLV  expression  in  placentas 
suggested  that  these  endogenous  viral  genomes  may  code  for  developmental, 
differentiation  type  antigens.   (4)  Made  extensive  although  unsuccessful 
efforts  to  demonstrate  the  presence  of  an  endogenous  RNA  tumor  virus  in  human 
or  nonhuman  higher  primates.  No  evidence  of  human  exogenous  infection  with  the 
known  mammalian  RNA  tumor  viruses  was  found,  even  in  high  exposure  situations. 
An  EBV-related  herpesvirus  (H.  pongo)  was  isolated  from  a  B-lymphoid  cell  line 
established  from  an  orangutan  with  spontaneous  leukemia.  (5)  Although  Los 
Angeles  air  contains  laboratory-demonstrable  carcinogens,  no  evidence  was  found 
of  increased  human  or  animal  cancer  associated  with  Los  Angeles  urban  air  pol- 
lution.  (5)  The  cooperation  of  all  185  hospitals  in  Los  Angeles  County  was 
obtained  allowing  for  up-to-date  procural  of  all  histopathologically  diagnosed 
cancer  cases  in  that  area.  Using  this  population-based  registry  and  also  a 
Leisure  World  community,  a  number  of  human  cancer  risk  factors  (e.g.  hormones, 
drugs,  chemicals)  were  epidemiologically  defined. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
program  searched  for  causes  of  human,  pet  and  other  animal  cancers  in  a  nat- 
ural ecology,  utilizing  (1)  experimental  animal  systems,  (2)  basic  viral  and 
chemical  carcinogenesis  studies,  and  (3)  epidemiological  profiles  of  cancer 
incidence  in  humans  and  animals  in  the  Los  Angeles  area  in  relation  to  exposure 
to  environmental  carcinogens. 

Proposed  Course:  The  major  portion  of  this  contract  terminated  January  15, 
1979.  The  remaining  portion  terminates  September  15,  1979. 

Date  Contract  Initiated:  June  26,  1968 

Current  Annual  Funding:  $271,000 

SOUTHERN  CALIFORNIA,  UNIVERSITY  OF  (NQ1-CP5-3518) 
Title:   Conditional  Lethal  Mutants  of  RNA  Tumor  Viruses 
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Contractor's  Project  Director:  Dr.  Peter  K.  Vogt 

Project  Officer  (NCI):   Dr.  John  R.  Stephenson 

Objectives:  (1)  To  isolate  temperature-sensitive  (ts)  mutants  in  genes  coding 
for  virion  proteins  of  avian  sarcoma  viruses.  (2)  To  isolate  ts  transformation 
mutants  from  avian  RNA  tumor  viruses  which  differ  in  origin  and  pathogenicity 
from  RSV  or  B77.   (3)  To  isolate  nonconditional  deletion  mutants  of  avian  RNA 
tumor  viruses. 

Major  Findings:  The  search -for  mutants  of  avian  acute  leukemia  viruses  which 
are  temperature  sensitive  for  the  neoplastic  transformation  has  continued, 
working  mainly  with  avian  myelocytomatosis  virus  MC29  but  also  with  erythro- 
blastosis virus  AEV  and  carcinoma  virus  MH2.  A  mutant  in  the  transformation 
function  has  not  been  isolated  so  far;  however,  the  existence  of  nucleic  acid 
sequences  which  are  transformation  specific  have  been  demonstrated.  The  best 
evidence  so  far  for  a  transforming  gene  in  avian  acute  leukemia  viruses  comes 
from  heteroduplex  studies  with  avian  myelocytomatosis  virus  MC29.  About  1.8 
kilobases  of  the  MC29  genome  are  specific  for  the  transforming  particle.  They 
occur  in  a  contiguous  stretch  of  nucleic  acid  and  are  located  approximately  in 
the  middle  of  the  genome.  This  sequence  probably  codes  for  the  C  terminal  half 
of  the  MC29  specific  pllO  protein  which  may  be  a  transforming  principle.  The 
contractor  has  also  isolated  and  fingerprinted  the  transformation  specific  RNA 
of  the  avian  reticuloendotheliosis  virus. 

Data  from  oligonucleotide  fingerprinting  support  the  hypothesis  that  the  src 
gene  of  the  recovered  sarcoma  viruses  has  been  acquired  from  the  cell.  The 
work  with  transformation  defective  deletion  mutants  from  which  the  recovered 
sarcoma  viruses  are  derived  has  led  to  the  discovery  of  src  independent 
transformation  in  chick  embryo  fibroblast  cultures.  This  transformation  is 
characterized  by  quantitative  parameters  which  lie  between  those  of  normal  and 
those  of  sarcoma  virus  transformed  cells.  At  the  moment,  the  viral  gene  which 
is  responsible  for  this  type  of  transformation  is  not  known. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The  work 
performed  by  this  contractor  has  provided  valuable  genetic  tools  for  study  of 
oncornavirus  gene  functions  in  replication  and  transformation  and  location  on 
the  viral  genome.  Future  production  of  additional  mutants  from  all  segments  of 
the  genetic  map  will  provide  valuable  tools  for  isolation  and  characterization 
of  those  gene  functions  relating  specifically  to  potential  viral  carcinogenesis. 

Proposed  Course:  This  contract  terminated  April  14,  1979. 

Date  Contract  Initiated:  October  15,  1971 

Current  Annual  Funding:   $80,000  (6  month  extension) 

SOUTHERN  CALIFORNIA,  UNIVERSITY  OF  (N01-CP6-1041) 

Title:   Influence  of  Interactions  Between  Environmental  Factors  and  Viral 
Sarcogenes  in  Malignant  Transformation  of  Rat  Cells 
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Contractor's  Project  Director:   Dr.  Suraiya  Rasheed 

Project  Officer  (NCI):   Dr.  Edward  M.  Scolnick 

Objectives:  To  further  elucidate  the  cofactorial  relationship  between  car- 
cinogens (chemical,  physical,  and/or  biological)  and  endogenous  type  C  RNA 
viruses  as  these  relate  to  activation  of  endogenous  "sarcogene"  expression 
and  malignant  transformation  of  cells  i_n  vitro,  the  contractor  will 
(1)  determine  the  correlation  between  sarcogene  activation  by  carcinogens 
and  malignant  transformation  of  cells;  and  (2)  determine  the  nature  and 
mechanisms  of  the  interaction  of  the  carcinogenic  cof actor  with  the  cell 
which  leads  to  activation  of  the  cellular/viral  genetic  information. 

Major  Findings:  Some  of  the  biological  and  biochemical  properties  of  the 
newly  isolated  rat  sarcoma  viruses  (RaSV)  have  been  characterized.   Like 
other  mammalian  sarcoma  viruses,  the  RaSV's  are  also  defective,  requiring 
rat  leukemia  virus  (RaLV)  as  a  helper  for  replication.  In   vitro  studies  indi- 
cated that  the  virus  RaSV(RaLV)  is  only  infectious  for  rat  cells,  but  not  for 
many  heterologous  mammalian  cells  including  humans.  Molecular  hybridization 
studies  (collaboration  with  Doctors  H.  Young  and  Scolnick)  indicated  that  RaSV 
transformed  nonproducer  (NP)  rat  cells  contained  higher  levels  of  RaLV-related 
RNA  than  the  Kirsten  sarcoma  virus  specific  (rat  src)  sequences.  These  NP 
cells  did  not  produce  any  virus  particles,  reverse  transcriptase  or  p30  antigen 
but  contained  transforming  genes  rescuable  by  various  RaLV  and  heterologous 
virus  strains.  Thus,  it  appears  that  mechanism  of  transformation  by  these 
viruses  may  be  different  from  that  of  KiSV.  To  more  fully  understand  the 
mechanism  of  viral  transformation  several  non-rat  cells  were  exposed  to  various 
RaSV  viruses  pseudotyped  with  helper  viruses  that  show  broader  host  range, 
i.e.  cat  and  baboon  endogenous  viruses,  RD-114  and  BaEV  and  amphotropic  MuLV. 
Clonal  isolates  of  these  cells  will  permit  the  study  of  transforming  gene 
expression  in  various  non-rat  cells. 

Experimental  data  also  indicated  a  good  correlation  between  malignancy  based 
upon  growth  of  transplant  tumors  j_n  vivo  and  rescue  of  src  genes  by  SD-RaLV 
cocultivation  in  the  form  of  sarcoma  virus  from  the  same  tumors  ijn  vitro. 
Whereas  the  cells  that  induced  malignant  tumors  showed  enhanced  KiSV-related 
src  gene  expression  and  produced  RaSV  upon  cocultivation  with  SD-RaLV  cells, 
the  less  tumorigenic  cells  showed  lower  levels  of  rat  src  RNA  and  sarcoma 
virus  was  not  rescued  or  rescued  with  less  efficiency. 

Using  SD-RaLV  cell  cocultivation  techniques,  RaSV  was  also  isolated  from  a 
polyoma  transformed  and  transplanted  rat  tumor  cell  line  and  not  from  SV-40 
or  adenovirus  transformed  but  not  transplanted  rat  cells.  Biological  and 
biochemical  properties  of  various  RaSV  isolates  are  being  compared. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  synergistic  effects  of  chemical  or  physical  carcinogens  and  viruses  in 
inducing  cell  transformation  jjn  vitro  and  tumor  production  ui  vivo  have  been 
demonstrated.   The  mechanisms(s)  of  action  and  the  relative  importance  of 
the  interaction  between  these  putative  cocarcinogens  is  not  well  understood. 
Because  it  is  not  feasible  to  eliminate  most  carcinogens  from  the  environment, 
only  a  thorough  understanding  of  the  basic  biology  of  malignant  transformation, 
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including  the  mechanisms  by  which  viruses  or  viral  genetic  information  and 
other  carcinogens  interact,  is  likely  to  indicate  credible  approaches  to  pre- 
vention and  control  of  many  forms  of  cancer. 

Proposed  Course:  This  contract  terminated  September  28,  1979. 

Date  Contract  Initiated:   September  29,  1975 

Current  Annual  Funding:  $0 

SOUTHERN  CALIFORNIA,  UNIVERSITY  OF  (N01-CP8-1032) 

Title:  Immunoprevention  of  Natural  and  Induced  Tumors  in  Wild  Mice 

Contractor's  Project  Director:  Dr.  Murray  B.  Gardner 

Project  Officer  (NCI):  Dr.  Stephen  J.  O'Brien 

Objectives:  By  infection  with  helper  amphotropic  MuLV,  attempt  to  rescue  the 
transforming  genes  from  chemically  transformed  cells  and  chemically  induced 
tumors  of  wild  mice  and  New  World  rodents;  determine  the  role  of  amphotropic 
virogenes  in  natural  and  chemical  tumori genes  is  of  laboratory  and  wild  mice; 
attempt  to  prevent  chemically  induced  tumors  by  passive  immunization  with 
anti -amphotropic  IgG;  determine  interaction  of  amphotropic  and  ecotropic 
murine  leukemia  viruses  (MuLV)  with  lymphoid  cells  during  the  pathogenesis 
of  natural  and  experimental  B  cell  lymphomas  of  wild  mice;  study  the  role  of 
ecotropic  MuLV  virogenes  in  slow  CNS  disease  in  wild  mice  and  attempt  passive 
immunization  with  anti-ecotropic  IgG;  determine  the  role  of  recombination  of 
amphotropic  and  ecotropic  MuLV  in  the  genesis  of  viral  isolates  with  enhanced 
oncogenicity;  attempt  to  determine  the  mechanism  of  control  of  amphotropic 
virus  expression  in  tissues  of  laboratory  mice. 

Major  Findings:  This  contract  has  been  ongoing  for  an  insufficient  period  of 
time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Development  of  methodology  for  derepressing  the  genes  governing  expression 
of  the  complete  retrovirus  from  laboratory  mouse  strains  could  be  applied  to 
the  rescue  of  a  human  virus.  Further,  the  lymphomas  associated  with  the  wild 
mouse  type  C  virus  are  of  a  B  cell  type,  whereas  lymphomas  in  laboratory  mouse 
models'  T  cell  lymphomas  are  more  common.  Human  lymphomas  are  also  of  B  cell 
type;  therefore,  the  outbred  wild  mouse  model  has  great  relevance  for  study  of 
the  human  disease. 

Proposed  Course:  This  contract  will  continue  without  change. 

Date'  Contract  Initiated:  September  15,  1978 

Current  Annual  Funding:  $430,156 
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SOUTHERN  CALIFORNIA,  UNIVERSITY  OF  (N01-CP8-1Q33) 

Title:   Rescue  of  Human  src  Genes  and  Identification  of  Related  Tumor  Antigens 

Contractor's  Project  Director:   Dr.  Murray  B.  Gardner 

Project  Officer  (NCI):   Dr.  Steven  R.  Tronick 

Objectives:  To  identify  families  with  history  of  colon  polyposis,  Gardner's 
syndrome,  and  other  genetically  related  cancers;  obtain  tissues  from  the 
tumor  patients  and/or  families;  establish  cultures  and  characterize  growth 
properties.  Compare  fibroblast  cell  cultures  for  transformabil ity  by  KiMSV, 
rat  sarcoma  virus  BaEV  pseudotype,  RD-114  pseudotype  and  amphotropic  murine 
pseudotype.  Attempt  to  rescue  human  and  primate  transforming  (src)  genes  from 
spontaneous  tumors  and  from  human  and  primate  cells  transformed  by  chemicals 
and/or  DNA  viruses. 

Major  Findings:  This  contract  has  been  ongoing  for  an  insufficient  period  of 
time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  to  the  Program  of  the  Institute: 
Isolation  and  characterization  of  a  primate  transforming  gene  is  the  first  step 
toward  developing  rational  immunological  control  of  human  cancer. 

Proposed  Course:  This  contract  will  continue  without  change. 

Date  Contract  Initiated:  September  15,  1978 

Current  Annual  Funding:  $160,000 

SOUTHERN  CALIFORNIA,  UNIVERSITY  OF  (N01-CP8-1Q63) 

Title:   Immunoprevention  of  Cancer  in  Cats 

Contractor's  Project  Director:   Dr.  Murray  B.  Gardner 

Project  Officer  (NCI):   Dr.  Mina  Lee  Vernon 

Objectives:  To  determine  the  interrelationship  of  RD-114,  FeLV  and  src  gene 
expression  to  FOCMA  antigen  in  naturally  occurring  and  chemically  induced 
feline  cancer;  to  determine  if  transformation-specific  src  genes  can  be  rescued 
as  sarcoma  viruses  from  cat  tumors;  to  determine  the  relationship  between  FOCMA. 
and  the  hypothetical  feline  src  gene  transforming  protein;  to  determine  the 
correlation  between  autogenous  immunity  to  FeLV  or  FOCMA  and  occurrence  of 
disease;  to  determine  whether  cats  can  be  protected  against  natural  or  induced 
cancer  by  immunization  with  FOCMA  and/or  feline  transforming  protein;  and  to 
determine  whether  humans  show  any  evidence  of  infection  after  exposure  to  FeLV. 

Major  Findings:  This  contract  has  been  underway  for  an  insufficient  period  of 
time  for  a  significant  report. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
project  should  help  define  the  feline  transforming  gene  (src)  and  its  protein 
product  in  naturally  occurring  and  chemically  induced  feline  cancer  and 
determine  the  feasibility  of  immune  prevention  of  cancer  in  cats  as  a  model 
system. 

Proposed  Course:  This  contract  will  continue  without  change. 

Date  Contract  Initiated:  September  22,  1978 

Current  Annual  Funding:   $212,000 

STANFORD  UNIVERSITY  (N01-CP4-3228) 

Title:  Virologic,  Biologic  and  Immunologic  Characterization  of  Hodgkin's 
Disease  and  Other  Human  Malignant  Lymphomas 

Contractor's  Project  Director:  Dr.  Henry  Kaplan 

Project  Officer  (NCI):  Dr.  Stuart  A.  Aaronson 

Objectives:  To  collect  Hodgkin's  disease  (HD)  tissue  and  serological  samples 
for  study.  To  cultivate  human  lymphoma  tissue  in   vitro  and  characterize  the 
established  cell  lines  and  clones  derived  from  them.  To  investigate  cultures 
for  presence  of  virus,  and  characterize  any  viruses  detected.  To  characterize, 
immunologically,  the  cells  in  relation  to  the  host  autoimmune  responses. 

Major  Findings:  Comparison  of  the  tryptic  digest  peptide  maps  of  the  purified 
reverse  transcriptases  of  several  mammalian  retroviruses  reveals  that  the 
DHL-1  viral  enzyme  shares  with  those  of  SSV-1,  GaLV,  and  BaEV  six  peptides, 
but  in  addition,  contains  at  least  two  peptides  which  are  unique  and  not 
shared  with  those  of  any  of  the  subhuman  primate  viruses.  Several  clones  of 
"hybridoma"  cells  have  been  isolated  from  fused  hybrids  of  a  mouse  myeloma  cell 
line  and  immunized  mouse  spleen  cells.  One  of  these  is  making  antibody  against 
purified  gp70  of  woolly  monkey  virus,  SSV-1,  and  three  others  appear  to  be 
making  antibody  against  antigenic  determinants  of  the  putative  human  lymphoma 
virus,  DHL-1.  Additional  evidence  of  cross-reactivity  between  the  envelope 
glycoproteins  of  GaLV,  SSV-1,  and  the  DHL-1  virus  and  cells  infected  by  it  has 
been  obtained.  Attempts  to  detect  nucleic  acid  sequences  in  SU-DHL-1  cells  or 
virus  homologous  with  cDNA  probes  prepared  from  SSV-1  or  BaEV  have  to  date  been 
unsuccessful . 

Improved  methods  of  cloning  of  human  lymphoma  cells  in  semisolid  media  have 
been  worked  out  and  more  than  30  clones  of  SU-DHL-1  cells  have  been  isolated. 
A  modified  Dexter  liquid  culture  system  has  been  successfully  established  for 
long-term  iu   vitro  cultivation  of  normal  human  bone  marrow  adipocytes;  and 
these  have  been  used  to  provide  a  feeder  layer  microenvironment  on  which  other 
normal  human  bone  marrow  cell  populations,  the  growth  behavior  of  which  has 
been  altered  by  infection  with  SU-DHL-1  or  SU-AmB-3  virus,  have  been  main- 
tained for  periods  exceeding  4  months.  The  contractor  has  apparently  succeeded 
in  establishing  a  Hodgkin's  tumor  cell  line,  derived  from  a  primary  culture 
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which  was  successfully  heterotransplanted  through  the  nude  mouse  brain  and 
then  re-established  in  secondary  culture. 

Three  new  non-Hodgkin' s  lymphoma  cell  lines  were  established;  three  primary 
Hodgkin's  tumor  cell  cultures  are  growing  well  and  may  become  established. 
Cells  of  approximately  12  consecutive  primary  and  secondary  Hodgkin's  disease 
cell  cultures  have  been  found  to  be  EBNA-negative,  indicating  the  absence 
of  EBV  genomes.  Cytogenic  studies  on  recently  established  cell  lines  are 
continuing;  several  interesting  abnormalities  were  identified,  including  a 
Y  chromosome  translocation  in  SU-DHL-12.  The  E-rosette  inhibitor  previously 
detected  in  the  sera  and  spleens  of  patients  with  Hodgkin's  disease  has  been 
partially  purified  and  appears  to  be  a  glycol ipid.  Some  of  its  actions  can 
be  reproduced  by  commerical  preparations  of  galactose  cerebroside.  A  factor 
in  human  serum  was  found  to  inhibit  natural  killer  cell  activity,  but  had 
no  inhibitory  activity  against  specifically  induced  cell-mediated  cytolysis. 
The  inhibitor  was  identified  as  human  IgG.  Lipopolysaccharide  (LPS)  has  been 
shown  to  be  a  powerful  mitogen  for  human  B  lymphocytes,  with  a  peak  of  mitotic 
activity  at  7  days,  rather  than  at  3-5  days  as  in  the  mouse.   LPS-stimulated, 
mitotically  active  human  B  lymphocytes  were  sensitive  to  cytotoxic  killing  in 
the  autologous  cytotoxicity  assay. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Hodgkin's  disease  has  the  attributes  of  an  infectious  process.  This  project 
focuses  available  technology  to  detect  evidence  for  a  virus  etiology  in  this 
malignancy.  These  studies  may  provide  new  information  applicable  to  diagnosis, 
prognosis  and  treatment  of  Hodgkin's  disease. 

Proposed  Course:  This  project  will  continue  without  change. 

Date  Contract  Initiated:  April  1,  1974 

Current  Annual  Funding:  $450,000 

STANFORD  UNIVERSITY  (N01-CP7-1052) 

Title:  In   Vitro  Study  of  the  Interrelationship  Between  RadLV  Infection  and 
Lymphocyte  Differentiation  in  C57B1/KA  Mice 

Contractor's  Project  Director:   Dr.  Henry  S.  Kaplan 

Project  Officer  (NCI):   Dr.  Steven  R.  Tronick 

Objectives:  To  study  the  differentiation-specific  restriction  system  of  RadLV 
lymphocyte  infection  in  C57B1/KA  mice. 


Major  Findings:  A  battery  of  cell  separation  procedures  has  been  established 
to  permit  enrichment  or  depletion  of  selected  types  of  lymphoid  cells  in 
mouse  thymus,  bone  marrow,  and  spleen  cell  populations.  The  cell  populations 
thus  selected  have  been  characterized  with  respect  to  a  battery  of  antigenic 
and  functional  phenotypic  markers.   Long-term  cultures  of  thymic  and  bone 
marrow  stromal  cells  have  been  successfully  established  as  possible  vn   vitro 
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microenvironments  for  the  propagation  and  neoplastic  transformation  of  virus- 
infected  lymphoid  target  cells. 

Sensitive  immunofluorescence  and  cocultivation  assays  have  been  developed 
to  detect  individual  target  cells  within  heterogeneous  cell  populations  that 
have  become  infected  with  radiation  leukemia  virus  (RadLV).  The  cocultivation 
assay,  which  may  be  used  either  as  a  qualitative  or  quantitative  test,  makes 
use  of  a  highly  permissive  thymic  lymphoma  nonproducer  cell  line,  BL/RL^p'NP, 
to  detect  infectious  centers  in  virus-infected  cell  populations. 

Using  these  procedures,  thenumbers  of  target  cells  susceptible  to  RadLV 
infection  have  been  estimated  in  thymus,  bone  marrow,  and  spleen.  Specific 
subpopulations  of  thymic  lymphoid  cells,  after  selective  enrichment  or 
depletion,  have  all  proved  to  be  susceptible  to  RadLV  infection,  with  the 
sole  exception  of  medullary  corticosteroid-resistant  thymocytes,  which  were 
completely  nonpermissive. 

Selected  stocks  of  congenic  mice  required  for  test  of  the  influence  of  specific 
thymus  differentiation  markers  have  been  established  and  are  being  bred  for 
experimental  use. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
patterns  of  replication  and  oncogenic  activity  of  the  MuLV  endogenous  virus 
RadLV  in  C57B1/KA  mice  are  jointly  determined  by  the  virus  and  by  the  state 
of  differentiation  of  the  host  cells  in  which  it  is  induced  by  radiation  or 
which  it  infects  secondarily.  This  study  will  investigate  this  system  at  the 
molecular  level. 

Proposed  Course:  Subpopulations  of  candidate  target  cells  from  C57B1/KA  mice 
will  be  prepared,  characterized,  and  analyzed  for  the  interaction  of  virus 
expression  and  stage  of  differentiation,  during  the  transformation  process. 

Date  Contract  Initiated:  August  15,  1977 

Current  Annual  Funding:  $132,502 

STANFORD  UNIVERSITY  (N01-CP9-1011) 

Title:  Isolation  and  Characterization  of  T  Lymphoma  Cells  and  Normal  Cell 
Receptors  for  Thymotropic  Murine  Oncornaviruses 

Contractor's  Project  Director:   Dr.  Irving  L.  Weissman 

Project  Officer  (NCI):  Dr.  Mina  Lee  Vernon 

Objectives:  Develop  methods  for  the  isolation  of  T  lymphoma  receptors  for 
T-MuLV,  compare  the  receptors  from  several  T  lymphomas  which  bind  the  same 
T-MuLV  and  compare  receptors  from  a  single  tumor  having  the  capacity  to  bind 
several  different  T-MuLV's.   Compare  receptors  with  other  known  gene  products 
expressed  on  the  surface  of  murine  lymphocytes,  determine  if  T-MuLV  binding 
is  by  recognition  of  the  viral  env  gene  products  gp70  and  pl5E.   Compare 
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T  lymphoma  receptor  specificity  with  peptide  maps  of  the  bound  ligands 
(e.g. ,  gp70). 

Major  Findings:  This  contract  has  been  underway  for  an  insufficient  period  of 
time  for  a  significant  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   It  has 
been  determined  that  the  envelope  protein  of  the  virion  is  the  virus  receptor 
molecule;  specific  antibody  to  this  protein  may  prevent  development  of  cancer. 
However,  the  cooperating  receptor  molecule  has  not  been  identified.   Informa- 
tion relevant  to  the  initial  virus-cell  interaction  is  basic  to  determining 
the  complete  course  of  events  leading  to  malignant  transformation. 

Proposed  Course:  This  contract  will  continue  without  change. 

Date  Contract  Initiated:   December  15,  1978 

Current  Annual  Funding:  $100,000 

TEXAS,  UNIVERSITY  OF  (N01-CP6-1017) 

Title:  Biosynthesis  of  Oncorna  Proteins  in  Mouse  and  Human  Cells 

Contractor's  Project  Director:  Dr.  Ralph  B.  Arlinghaus 

Project  Officer  (NCI):   Dr.  Takis  S.  Papas 

Objectives:  To  study  the  synthesis  and  processing  of  murine  leukemia  virus 
proteins  in  mouse  and  human  cells. 

Major  Findings:   Under  steady  state  labeling  conditions  Rauscher  murine  leuke- 
mia (R-MuLV)-infected  NIH  Swiss  mouse  cells  contain  three  major  polyproteins, 
derived  from  the  viral  gag  gene,  with  molecular  weights  of  55,000,  40,000  and 
25,000,  termed  pPrSS^^^,  Pr4o9^y  and  pPr259^^.  pPrSS^^^  is  composed  of  all 
four  viral  core  proteins  (pl5,  ppl2,  p30  and  plO).   Pr40^  ^  contains  p30  and 
plO  antigenic  determinants  and  peptide  sequences,  whereas  pPr25^^^  contains 
pl5  and  ppl2.   pPr65^  ^  and  pPr25^  ^  were  phosphorylated,  pPr25  being  more 
highly  phosphorylated  initially  than  pPr65.   Peptide  mapping  studies  and  the 
identification  of  the  phosphoamino  residues  of  pPr65,  pPr25,  and  ppl2  indicated 
that  the  same  sites  are  phosphorylated  regardless  of  whether  the  precursors 
to  ppl2  are  examined  or  the  mature  protein  itself. 

H-tyrosine-labeled  viral  precursor  polyproteins  and  known  mature  viral  protein 
derived  from  R-MuLV  gag  and  do!  genes  were  examined  by  two-dimensional  tryptic 
peptide  mapping.   Pr200^^^  '^       contained  peptide  sequences  of  the  viral  core 
proteins  p30,  pl5,  pl2,  and  plO,  as  well  as  peptide  sequences  found  in  the 
cell-associated  reverse  transcriptase  (RT).   Intermediate  RT  precursor  Prl25 
lacked  peptide  sequences  of  the  four-core  proteins  but  contained  RT-specific 
tryptic  peptides  plus  two  additional  tyrosine-containing  tryptic  peptides  not 
related  to  gag  or  pol  gene  products.   Methionine-containing  tryptic  peptide   -, 
analysis  also  suggested  the  presence  of  additional  protein  material  in  Prl25'^ 
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Pr200^  9  P  ,  although  containing  both  viral  core  and  RT-associated  methionine 
and  tyrosine  tryptic  peptides  also  contained  additional  tryptic  peptides  of   -■ 
two  classes:   (1)  tryptic  peptides  associated-jWith  the  PrlZS*^   but  not  PrSO^  , 
and  (2)  tryptic  peptides  not  found  in  PrlZS*^*^  or  ■'n_any  known  viral  protein. 
One  interpretation  of  these  results  is  that  Pr200^^^  ^°     contains  additional 
gene  products  aside  from  the  gag  and  pol  genes.  Pr80^  ^  and  Pr65^  ^  peptide 
maps  were  also  examined  and  found  to  have  sequences  of  all  four  core  proteins^ 
Pr65^^^  contained  two  d30  tyrosine  tryptic  peptides  that  were  absent  in  Pr80^  ^ 
suggesting  that  Pr80^  ^  may  not  be  the  precursor  to  Pr65^  ^.  Pr80^  ^,  as 
expected  from  its  larger  size,  also  contained  tryptic  peptides  not  found  in 
Pr65^  ?.  Two  of  these  additional  Pr80^  ^  tryptic  peptides  were  also  fouDd  in 
Pr80'^°,  but  not  in  any  of  the  viral  core  proteins,  suggesting  that  Pr80^  ^  and 
Pr80'^°  may  have  overlapping  oeptide  sequences.  Consistent  with  this  finding 
is  the  conclusion  that  Pr80^  ^  terminates  within  the  pol  gene. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Oncorna- 
viruses cause  some  types  of  cancer  in  many  different  animal  species.  By  in- 
ference, one  may  assume  that  a  viral  etiology  also  exists  for  some  types  of 
cancer  in  man.  In  animal  cells,  viral  information  is  often  incomplete  or 
incompletely  expressed  so  that  virus  particles  may  not  be  assembled  in  some 
tissues.  Similarly,  in  some  human  cancers,  oncogenic  viral  information  may 
be  only  partially  expressed,  accounting  for  the  difficulty  in  establishing 
evidence  for  a  viral  etiology  of  human  cancer.  An  immunological  probe  could 
serve  as  a  basis  to  develop  a  clinical  assay  for  oncogenic  viral  gene  products 
in  human  tissues. 

Proposed  Course:  This  contract  terminated  May  31,  1979. 

Date  Contract  Initiated:  January  1,  1976 

Current  Annual  Funding:  $76,480  (5  month  extension) 

VIRGINIA,  UNIVERSITY  OF  (N01-CP7-1056) 

Title:  Physical  and  Biochemical  Mapping  of  the  Integration  Sites  of  Avian 
Sarcoma  Virus 

Contractor's  Project  Director:  Dr.  J.  Thomas  Parsons 

Project  Officer  (NCI):   Dr.  Gordon  Hager 

Objectives:  To  utilize  DNA  restriction  endonucleases  to  identify  and  quanti- 
tate  the  site(s)  of  integration  of  avian  sarcoma  virus  (ASV)  provirus  DNA  in 
duck  cells  and  mouse  cells  transformed  by  ASV. 

Major  Findings:  This  report  encompasses  studies  undertaken  to  identify  bio- 
chemically and  quantitate  the  site(s)  of  integration  of  avian  sarcoma  virus 
(ASV)  in  avian  and  mammalian  cells.  The  contractor  has  continued  to  construct 
restriction  maps  of  integrated  and  unintegrated  forms  of  ASV  DNA.  Analysis 
of  unintegrated  viral  DNA  was  carried  out  using  DNA  prepared  from  QT-5  cells 
(quail  tumor  cell  line)  infected  with  ASV  for  18  to  20  hours.   Preparations 
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of  covalently  closed  circular  DNA  (form  I  DNA),  as  well  as  linear  DNA,  was 
digested  with  ten  different  restriction  enzymes;  the  resulting  fragments, 
separated  by  agarose  gel  electrophoresis,  were  transferred  to  cellulose 
nitrate  filter  paper  and„the  virus-specific  restriction  fragments  located 
by  hybridization  with  [  P]  complementary  viral  DNA.  Using  this  approach, 
a  restriction  map  was  established  for  nondefective  B-,^  ASV  linear  DNA. 
In  parallel  experiments  the  restriction  endonuclease  pattern  of  viral  DNA 
fragments  was  examined  from  chicken  and  duck  cells  transformed  by  mass  in-      ^ 
fection  with  B-,-,  ASV.  To  date  neither  3'  or  5'  terminal  restriction  frag-      fl 
ments  have  been  identified  in  these  cells  suggesting  that  integration  has       ^ 
taken  place  at  numerous  sites  within  the  cellular  DNA.  Similar  experiments 
with  ASV-transformed  mammalian  cells  (namely,  B-,-,-3T3  Schmidt  Ruppin-NRK, 
B-^-^-STS  clone  11)  revealed  integration  sites  which  appear  unique  to  each 
AbV-transformed  cell  line.  Experiments  to  date  suggest  that  integration 
of  viral  DNA  takes  place  at  different  sites  in  cellular  DNA  as  defined  by 
restriction  endonuclease  cleavage. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Recent 
advances  in  DNA  restriction  enzyme  technology  and  DNA  fragment  separation 
techniques  now  provide  methods  by  which  viral  DNA  fragments  can  be  selectively 
separated  from  a  large  part  of  the  host  cell  DNA.  This  study  has  considered 
the  problem  of  biochemical  identification  and  purification  of  integrated 
oncogenic  viral  sequences  in  cellular  DNA. 

Proposed  Course  :  This  contract  terminated  August  31,  1979. 

Date  Contract  Initiated:  September  1,  1977  i 

Current  Annual  Funding:   $0 

YALE  UNIVERSITY  (N01-CP7-106Q) 

Title:  Studies  of  Integration  Sites  of  src  Gene  of  Moloney  Murine  Leukemia 

Virus 
Contractor's  Project  Director:   Dr.  Frank  H.  Ruddle 

Project  Officer  (NCI):   Dr.  Mina  Lee  Vernon 

Objectives:  To  determine  the  site(s)  of  integration  of  the  murine  src  gene  in 
murine  cells  using  somatic  cell  hybridization  techniques. 

Major  Findings:  A  series  of  microcell  hybrids  between  a  thymidine  kinase  (TK) 

negative  Chinese  hamster  cell  line  and  a  transformed  mouse  cell  line  expressing   j 

TK  encoded  by  herpes  simplex  virus  1  (HSV-1)  were  isolated.   Several  of  the      ^ 

hybrid  lines  contained  a  single  murine  chromosome  and  express  only  the  viral 

TK.   Karyotypic  analysis  of  these  hybrids  and  TK  _|_derivatives  generated  by 

BUdR  counter  selection  revealed  that  the  viral  TK  phenotype  is  correlated 

with  the  presence  of  the  terminal  portion  of  the  long  arm  of  a  specific 

mouse  chromosome.  Amplification  of  the  HSV  viral  sequences  was  demonstrated 

following  prolonged  cultivation  in  selective  medium.   In  addition,  multiple 

copies  of  the  viral  TK  gene  are  present  in  recipient  lines  after  transfer        i 
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of  the  sequences  via  isolated  metaphase  chromosomes.  In  such  lines,  the  TK 
phenotype  is  expressed  unstably.  The  number  of  copies  declines  in  the  transfer 
line  upon  stabilization. 

Over  50  hybrid  lines  have  been  generated  and  have  been  subjected  to  karyotypic 
and  isozyme  analysis.  Two  hybrid  lines  which  possess  almost  the  entire  mouse 
genome  were  positive  for  the  src  sequences,  while  preliminary  data  indicate 
that  a  subclone  of  one  of  these  lines  which  had  segregated  the  mouse  X  chromo- 
some, and  to  some  extent,  chromosomes  4  and  12,  was  negative.  These  data 
suggest  that  the  src  gene  sequences  lie  on  one  or  a  combination  of  the  above 
chromosomes. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
occurrence  of  src  virogene  sequences  in  murine  cells  suggests  a  vertical 
line  of  transmission.  This  study  has  attempted  to  locate  these  sequences 
on  specific  chromosomes. 

Proposed  Course:  This  contract  terminated  September  27,  1979. 

Date  Contract  Initiated:  September  28,  1977 

Current  Annual  Funding:  $0 
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SUMMARY  REPORT 
SPECIAL  PROJECTS 


The  Special  Projects  area  is  concerned  with  research  to  determine  whether 
viruses  are  etiologically  involved  in  human  mammary  gland  malignancies,  to 
isolate  and  characterize  type  C  viruses  from  spontaneous  malignancies  of 
nonhuman  primates,  and  to  evaluate  chemoimmunotherapeutic  measures  in 
tumor-bearing  animals  using  viral  inhibitors  to  determine  the  best  means 
of  controlling  the  oncogenic  virus  and  tumor  induction.  The  approach  used 
for  all  experimentation  has  been  to  study  several  animal  model  systems  for 
evidence  of  viral  carcinogenesis.  Such  animal  studies  are  necessary  for 
developing  reagents,  techniques  and  new  approaches  that  might  be  applicable 
to  studies  concerning  the  etiology  and  control  of  human  cancer. 

Mouse  Mammary  Tumor  Virus  System.  At  the  present  time,  breast  cancer  is 
known  to  be  caused  by  a  virus  in  only  one  animal  species,  the  mouse.  The 
majority  of  projects  concerning  breast  cancer  utilize  the  mouse  mammary 
tumor  virus  (MuMTV)-mouse  model  system  for  a  variety  of  studies  including 
MuMTV  replication  and  expression,  MuMTV  biology  and  characterization,  host 
responsiveness  to  MuMTV-induced  tumors,  effect  of  viral-chemical  inter- 
action on  tumor  induction  and  the  prevention  of  MuMTV-induced  tumors. 
Several  projects  are  investigating  the  genetic  factors  controlling  host 
susceptibility  and  MuMTV  expression  in  mammary  tumorigenesis.  Congenic 
mouse  strains  are  being  produced  to  study  the  loci  responsible  for  genetic 
variants  of  endogenous  MuMTV. 

Such  a  congenic  strain  is  the  GR/Mtv-2  ,  which  lacks  the  Mtv-2  locus  and 
does  not  devel op-pregnancy  dependent  mammary  tumors  in  contrast  to  the  GR 
strain.  The  Mtv-2  locus,  apparently  responsible  for  mammary  tumorigenesis, 
represents  about  8  MuMTV-DNA  copies  in  the  genome  of  the  GR  strain.  The 
GR/Mtv-2"strain  still  contains  3-4  MuMTV-DNA  copies  in  its  genome,  a 
figure  comparable  to  that  of  all  other  inbred  strains  of  mice. 

The  regulation  of  MuMTV  gene  expression  in  mammary  tumorigenesis  was  also 
approached  by  using  MuMTV  RNA  and  casein  mRNA  as  specific  markers  of  gene 
function  in  normal  mammary  tissues,  hyperplastic  alveolar  nodule  (HAN) 
tissues  and  mammary  tumors  in  both  MuMTV-positive  and  MuMTV-negative  lines 
of  mice.  Glucocorticoid  treatment  resulted  in  an  increased  level  of  MuMTV 
RNA  in  both  HAN  lines  and  tumors  of  the  D  and  C  series  of  outgrowth  lines. 
The  ability  of  glucocorticoids  to  influence  MuMTV  RNA  levels  in  HAN  lines 
iji  vivo  appears  to  be  dependent  upon  whether  the  primary  HAN  was  induced 
by  a  hormone  or  a  carcinogen.  The  effect  of  glucocorticoids  on  MuMTV-RNA 
levels  in  the  tumors  was  hormone-specific,  related  to  the  dose  of  gluco- 
corticoid and  specific  for  type  B  virus  sequences  as  compared  to  either 
type  C  or  casein  sequences.  Results  of  the  organ  culture  studies  indicated 
that  the  effects  of  hormones  on  gene  expression  j_n  vitro  is  hormone-specific, 
gene-specific  and  tissue-specific.   Importantly,  the  jj}  vitro  studies  have 
shown  that  both  hydrocortisone  and  prolactin  treatment  can  lead  to  increased 
levels  of  MuMTV-RNA  in  02  nodules  and  D2  tumors. 
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The  complexities  of  viral  carcinogenesis  and  host  tumor  interaction  are 
under  investigation  in  several  laboratories.   Lymphocytes  from  BALB/c  Crgl 
mice  responded  to  MuMTV-C3H  with  higher  levels  of  incorporation  of  H 
thymidine  than  the  stimulation  with  MuMTV-RIII.  Normal  feline  cells 
exerted  no  stimulating  action. 

Naturally  occurring  antibodies  to  MuMTV  have  been  measured  in  both  males 
and  females  in  a  variety  of  mouse  strains  at  different  ages  utilizing  a 
solid  phase  immunoassay.   Information  gleaned  from  this  study  indicated 
that  almost  every  strain  except  AKR  and  CBA-N  produces  natural  antibodies 
at  a  given  age,  that  the  titer  of  the  antibody  response  increases  with 
age,  and  that  the  degree  of  responsiveness  appears  to  be  strain-dependent. 

The  effects  of  environmental  factors  on  endogenous  MuMTV  expression  in  low 
mammary  strains  of  mice  are  being  investigated.  No  significant  difference 
was  detected  between  the  response  of  BALB/c  and  BALB/cfC3H  animals  to 
treatment  with  dimethyl -benzanthracene  (DMBA).  This  suggests  that  the 
presence  of  exogenous  MuMTV  (present  in  the  BALB/cfC3H)  does  not  affect 
the  frequency  of  tumor  induction  by  DMBA.  Nucleic  acid  hybridization 
studies  indicated  that  the  accumulation  of  detectable  levels  of  MuMTV  RNA 
was  not  required  for  the  maintenance  of  all  DMBA- induced  mammary  tumors. 
Most  of  the  tumors  which  accumulated  MuMTV  RNA  expressed  MuMTV-specific 
proteins  detectable  by  immunohistochemical  peroxidase-antiperoxidase 
tests,  the  exceptions  being  the  tumors  that  contained  very  low  levels  of 
viral  RNA. 

In  another  study  involving  environmental  factors,  the  implantation  of  two 
pituitary  glands  at  an  unregulated  site  in  the  mouse  had  a  physiologic 
effect  very  similar  to  that  induced  by  birth  control  hormone  regimens  in 
humans.  The  continued  stimulus  by  hormones  from  these  pituitary  implants 
resulted  in  mammary  hyperplasia,  a  fraction  of  which  were  premalignant. 
One  such  transplantable  outgrowth  had  a  90%  tumor  incidence  after  subsequent 
implantation  into  new  hosts  subjected  to  the  same  hormonal  stimulus  that 
incited  the  formation  of  the  premalignant  hyperplasia.  Without  hormone 
stimulation,  the  tumor  incidence  of  the  same  hyperplasia  after  subsequent 
implantation  was  only  20%.  Thus,  long  term  stimulation  of  BALB/c  mice  with 
physiologic  levels  of  endogenous  hormones  resulted  in  an  increased  incidence 
of  both  hyperplasias  and  tumors. 

The  efficacy  of  viral  vaccines  to  protect  mice  from  the  development  of 
mammary  tumors  is  being  determined.  Subcutaneous  inoculation  of  a  purified 
MuMTV  preparation  containing  approximately  50%  gp52  significantly  delayed 
the  appearance  of  primary  mammary  tumors  in  strains  with  high  incidences 
of  mammary  cancer  (GR  and  BALB/cfC3H).  On  the  other  hand,  in  mice  which 
have  a  moderate  tumor  incidence  at  an  advanced  age  (BALB/c  and  C3Hf),  this 
treatment  resulted  in  a  slight  and  substantial  acceleration,  respectively, 
of  primary  tumor  development.   In  another  study,  Rlllf  mice  displayed  the 
highest  immune  response  and  C3Hf  the  lowest  after  injection  of  intact 
C3H-MuMTV  or  purified  gp52  from  the  same  virus.   Responses  to  C3Hgp52  were 
generally  low  but  dose-dependent. 
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Mason-Pfizer  Monkey  Virus  System.  Although  the  Mason-Pfizer  monkey  virus 
(MPMV)  has  been  studied  since  it  was  discovered  in  1969,  reliable  j_n  vitro 
assays  have  not  been  available  for  quantitating  either  MPMV  transforming 
ability  or  for  MPMV  replication.  New  results  now  appear  promising.  A 
rapid  assay  system  for  MPMV  replication  has  been  established  in  which 
MPMV- infected  cells  are  identified  by  their  ability  to  bind,  sequentially, 
anti-MPMV  antibodies  and    I-  labeled  Staphylococcus  aureus  protein  A. 
Utilizing  autoradiographic  approaches,  this  radioimmunoassay  system  has 
been  converted  into  a  rapid  screening  procedure  for  detecting  infected 
cells. 

Other  Mammary  Tumor  Systems.   Important  differences  exist  between  the 
experimentally  induced  mammary  tumors  in  inbred  laboratory  mice  and  the 
naturally  occurring  spontaneous  breast  tumors  in  humans.  The  dog  and  the 
cat  more  closely  mimic  the  outbred  populations  of  man  and  have  cancers 
more  analogous  to  those  found  in  humans.  Unfortunately,  investigators  have 
not  been  successful  in  isolating  a  virus  from  mammary  tumors  in  the  dog  or 
the  cat.  -  However,  reverse  transcriptase  activity  was  detected  in  8  of  14 
dog  mammary  tumors  tested,  and  in  2  of  the  8  this  activity  approached  the 
level  seen  with  viral  induced  mammary  tumors  in  mice.  Also,  intracyto- 
plasmic  and  intraci sternal  A  particles  have  been  observed  in  several 
cultures  of  feline  mammary  tumors  cocultivated  with  cell  lines  from  various 
species,  but  a  relationship  could  not  be  established  with  MuMTV  by  immuno- 
fluorescence or  radioimmunoassay. 

Human  System.  The  search  for  viral  association  with  human  breast  malig- 
nancies has  intensified.  Indirect  evidence,  utilizing  two  different 
methods  of  detection,  indicated  that  human  mammary  tumors  contain  immuno- 
logic reactivity  which  appears  to  be  antigenically  related  to  the  glyco- 
protein component  of  MuMTV.  Studies  utilizing  the  leucocyte  migration 
test  suggest  that  human  mammary  carcinogenesis  is  commonly  associated  with 
the  expression  of  a  cell-mediated  immune  determinant(s)  similar  to  that  of 
the  glycoprotein  of  RIII-MuMTV  (gp55).  It  further  appears  that  recurrence- 
free  survival  was  related  to  the  retention  of  such  tumor  antigenicity  and 
of  host  cell-mediated  immunity.  Another  investigation  using  the  indirect 
immunoperoxidase  technique  has  also  detected  an  antigen  immunologically 
related  to  the  glycoprotein  of  C3H-MuMTV  or  RIII-MuMTV  in  human  breast 
tissue  paraffin  sections.   Positive  reactions  were  seen  in  171  of  376 
(45.5%)  breast  cancer  patients  examined  with  the  most  aggressive  histo- 
pathological  type  of  cancer  (combined  intraductal  and  invasive)  yielding 
the  highest  percentage  positive.  All  137  nonmalignant  breast  samples  were 
negative.  After  the  separation  of  the  sugar  and  protein  moieties  of  the 
murine  glycoprotein,  it  was  determined  that  the  polypeptide  rather  than 
the  polysaccharide  portion  of  the  gp52  was  responsible  for  the  immunological 
reactivity  between  the  human  antigen  and  murine  glycoprotein.  Preliminary 
data  .concerning  the  chemical  nature  of  the  cross-reactive  antigen  found  in 
human  breast  cancer  cells  indicate  that  it  has  a  molecular  weight  of 
58,000  and  share  the  following  characteristics  with  two  cross-related 
MuMTV  envelope  antigens  (RIII  gp55  and  A  gp50),  all  are  glycoproteins  with 
the  same  N-terminus  (lysine)  and  all  have  similar,  but  not  identical, 
tryptic  peptide  maps. 


473 


studies  on  the  biological  properties  associated  with  the  progression  to 
the  invasive  state  requires  cell  specimens  representative  of  normal, 
atypical  and  malignant  human  mammary  cells.  Digestion  of  tissues  with 
collagenase  and  hyaluronidase  followed  by  filtration  provided  relatively 
pure  populations  of  mammary  epithelial  cells  that  grew  well  in  an  enriched 
medium.  A  survey  of  cultures  for  expression  of  an  MuMTV-like  antigen 
which  cross-reacted  with  MuMTV  has  bee  detected  in  two  human  mammary 
epithelial  cultures  derived  from  breast  tumors.  The  antigens  detected  by 
immunofluorescent  staining  were  observed  in  the  cytoplasm  of  epithelial 
cells,  but  not  in  fibroblast  or  myoepithelial  cells. 

A  human  lymphoid  cell  line  was  established  from  normal  peripheral  human 
lymphocytes  following  exposure  to  gibbon  ape  lymphoma  virus  (GALV).  The 
cell  line  showed  no  evidence  of  virus  replication  but  expressed  internal 
viral  antigen  and  had  a  portion  of  the  viral  sequence  detectable  by  cDNA- 
DNA  and  cDNA-RNA  hybridization.  Preliminary  immunofluorescent  test  results 
suggest  that  the  cells  express  a  new  cell  surface  antigen  not  present  in 
normal  cells.  However,  it  is  not  known  whether  the  antigen  is  a  viral- 
specific  nonvirion  cell  surface  antigen. 

Chemoprevention.  Evidence  suggests  that  in  acute  leukemia,  breast  cancer 
and  Burkitt's  lymphoma,  late  relapse  may  actually  be  disease  reinduction 
due  to  persistence  of  the  factors  ini tally  associated  with  the  disease. 
If  there  is  a  viral  etiology  for  these  tumors  in  the  human,  it  would  be 
important  to  obtain  methods  of  permanently  controlling  the  virus  while 
chemotherapy  or  immunotherapy  are  used  to  control  the  tumor  itself. 
Studies  in  the  C3H  mouse  have  shown  that  the  use  of  purified  mouse  inter- 
feron in  combination  with  surgical  resection  of  the  primary  mammary  tumor 
resulted  in  a  significant  delay  in  the  appearance  of  a  second  primary 
mammary  tumor.   In  evaluating  the  vn   vitro  efficacy  of  antiviral  agents 
against  Herpesvirus  saimiri  (HSV),  100  units  or  greater  of  human  lympho- 
cyte and  fibroblast  interferon  either  suppressed  initial  virus  replication 
after  virus  adsorption  or  inhibited  further  replication  in  cells  already 
exhibiting  cytopathogenic  effect. 
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CONTRACT  REPORTS 

SPECIAL  PROJECTS 

Dr.  Garrett  Keefer 

ALABAMA,  UNIVERSITY  OF  (N01-CP7-1013) 

Title:   In  Vitro  Transforming  Potential  of  MPMV 

Contractor's  Project  Director:   Dr.  Eric  Hunter 

Project  Officer  (NCI):  Dr.  Robert  Bassin 

Objectives:  To  determine  the  role  of  Mason-Pfizer  monkey  virus  (MPMV) 
in  the  transformation  of  primate  and  human  cells. 

Major  Findings:  To  date  the  addition  of  different  concentrations  of  gluco- 
corticoid hormones  to  the  culture  medium  has  not  resulted  in  any  enhancement 
of  colony  formation  by  MPMV-infected  human  foreskin  or  rhesus  monkey  fetal 
lung  cells. 

Experiments  have  shown  that  the  mechanism  by  which  MPMV  induces  cell 
fusion  is  different  from  that  of  the  foamy  viruses  and  paramyxoviruses. 
Multinucleate  cell  formation  does  not  appear  to  result  from  an  interaction 
between  the  virion  glycoprotein  and  the  cell  membrane  since  concentrated 
MPMV  is  unable  to  induce  rapid  fusion.  Despite  the  fact  that  an  intact 
viral  genome  is  required  for  multinucleate  cell  induction,  neither  proviral 
DNA  synthesis  nor  assembly  and  production  of  progeny  virions  is  necessary 
for  cell  fusion.  Replication  and  cell  fusion  thus  appear  to  be  distinct 
biological  properties  of  MPMV.  Translation  of  the  input  virus  genomic  RNA 
to  produce  a  cell -fusing  product  would  explain  the  requirement  for  an 
intact  genome,  and  the  sensitivity  of  MPMV  fusion  to  protein  synthesis 
inhibitors. 

A  microtiter  radioimmunoassay  for  MPMV-infected  cells  which  allows  the 
virus  to  be  cloned  and  which  provides  a  rapid  quantitative  assay  system 
for  MPMV  has  been  established.  Using  this  system,  clones  of  MPMV  from 
both  mutagenized  and  non-mutagenized  stocks  have  been  established  and  are 
currently  being  tested  for  biological  activity  in  both  cell-fusion  and 
transformation  assays  and  for  conditional  lethal  temperature-sensitive 
characteristics. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
MPMV,  isolated  from  a  female  rhesus  monkey,  is  an  important  primate  retro- 
virus since  it  is  infectious  for  both  primate  and  human  cells.  Since 
preliminary  data  indicate  that  MPMV  can  cause  malignant  transformation  of 
rhesus  cells  in  culture,  this  putative  carcinoma  virus  is  an  ideal 
candidate  for  studying  those  viral  genes  that  may  be  involved  in  cellular 
transformation  and  carcinoma  formation.   An  understanding  of  the  mechanisms 
of  viral -induced  primate  and  human  cell  transformation  will  clearly  be 
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useful  in  the  development  of  improved  treatment  and  possibly  prevention 
and  control  of  breast  cancer  in  humans. 

Proposed  Course:   Future  efforts  concerning  transformation  studies  involve 
attempts  to  transform  different  cell  types  including  those  of  epithelial 
origin;  the  employment  of  stocks  of  MPMV  which  are  derived  more  directly 
from  the  original  iji  vivo  isolate;  and  the  examination  of  other  parameters 
of  cell  transformation,  including,  but  not  limited  to,  hexose  uptake  and 
growth  on  confluent  cell  monololayers.  The  development  of  a  new  radio- 
immunassay  will  be  continued,  and  the  feasibility  of  its  use  for  the 
isolation  of  MPMV  clones  will  be  examined. 

Date  Contract  Initiated:   September  20,  1977 

Current  Annual  Level:  $69,570 


BAYLOR  COLLEGE  OF  MEDICINE  (N01-CP4-3385) 

Title:  Regulation  of  Gene  Expression  in  Mouse  Mammary  Cancer 

Contractor's  Project  Director:   Dr.  Susan  H.  Socher 

Project  Officer  (NCI):   Dr.  Steven  Tronick 

Objectives:  Examine  the  regulation  of  gene  expression  in  cells  using 
murine  mammary  tumor  virus  (MuMTV)  RNA  and  casein  mRNA  as  specific  markers 
of  gene  function  in  mouse  mammary  tissue.  Analyze  the  expres  sion  of 
these  individual  genes  in  normal  mammary  tissues,  preneoplastic  alveolar 
nodules  and  mammary  tumors  in  both  MuMTV-positive  and  MuMTV-negative  lines 
of  mice.  Quantitate  levels  of  MuMTV  and  casein  RNA  sequences  in  RNA 
extracts  isolated  from  these  tissues  by  means  of  hybridization  to  cDNA 
probes  selective  for  MuMTV  and  casein  MRNA.   Specific  emphasis  is  being 
placed  on  the  mechanisms  by  which  hormones  modulate  transcription  of  the 
genes. 

Major  Findings:  The  effects  of  hormones  on  MuMTV  RNA  and  casein  mRNA 
levels  were  analyzed  in  hormone  and  carcinogen  induced  HAN  and  tumors  in 
MuMTV-negative  mice.  Glucocorticoid  treatment  resulted  in  an  increased 
level  of  MuMTV  RNA  in  both  HAN  lines  and  tumors  of  the  D  and  C  series. 
The  ability  of  glucocorticoids  to  influence  MuMTV  RNA  levels  in  HAN  lines 
in  vivo  appears  to  be  dependent  upon  whether  the  primary  HAN  was  induced 
by  a  hormone  or  a  carcinogen.  Glucocorticoids  increased  the  level  of 
MuMTV  RNA  or  BALB/c  mammary  tumors  independent  of  the  mode  of  induction  of 
the  tumors.  The  effect  of  glucocorticoids  on  MuMTV  RNA  levels  in  the 
tumors  is  hormone-specific,  related  to  the  dose  of  glucocorticoid  and 
specific  for  type  B  virus  sequences  as  compared  to  either  type  C  or  casein 
sequences. 

Results  of  the  organ  culture  studies  indicated  that  the  effects  of  hormones 
on  gene  expression  j_n  vitro  is  hormone-specific,  gene-specific  and  tissue- 
specific.   Thus,  organ  culture  provides  an  effective  means  by  which  to 
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examine  the  molecular  mechanisms  of  MuMTV  and  casein  gene  expression  in 
preneoplastic  and  neoplastic  mammary  tissue.   Importantly,  the  iji  vitro 
studies  have  shown  that  both  hydro-cortisone  and  prolactin  treatment  can 
lead  to  increased  levels  of  MuMTV  RNA  in  D2  nodules  and  D2  tumors. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Considerable  evidence  suggests  that  control  of  the  inherited  mouse  mammary 
tumor  virus  genome  occurs  at  the  level  of  DNA  transcription  to  RNA.  These 
studies  are  designed  to  obtain  an  increased  understanding  of  the  regulatory 
mechanisms  of  the  effects  of  hormones  in  differentiation  and  on  the  regulation 
of  viral  and  nonviral  genes  involved  in  carcino  genesis. 

Proposed  Course:  Future  efforts  will  focus  on  examining  the  effects  of 
peptides  and  steroid  hormones  on  MuMTV  and  casein  gene  expression  during 
normal  and  neoplastic  mammary  tissue  development.  In  addition,  mammary 
gland  explants  maintained  in  organ  culture  will  be  utilized  to  dissect  the 
multiple  hormone  interactions  that  modulate  gene  expression. 

Date  Contract  Initiated:  June  26,  1974 

Current  Annual  Level:  $125,054 

BAYLOR  COLLEGE  OF  MEDICINE  (N01-CP8-10Q6) 

Title:  Effects  of  Environmental  Factors  on  Endogenous  MuMTV  Expression 
in  Low  Mammary  Strains  of  Mice 

Contractor's  Project  Director:  Dr.  Janet  S.  Butel 

Project  Officer  (NCI):   Dr.  Howard  Young 

Objectives:  To  induce  MuMTV  expression  and  mammary  tumor  development  in 
mice  having  a  low  incidence  of  spontaneous  mammary  neoplasms  by  the  use  of 
chemical  carcinogens  and  x- irradiation. 

Major  Findings:  BALB/c  and  BALB/cfC3H  mice  were  treated  with  di ethyl benz- 
anthracene  (DMBA)  in  the  presence  and  absence  of  prolonged  hormonal  stimu- 
lation by  means  of  a  pituitary  isograft.  There  was  no  significant  difference 
between  the  response  of  BALB/c  and  BALB/cfC3H  animals  to  treatment  with 
DMBA.  This  suggests  that  the  presence  of  exogenous  MuMTV  (present  in  the 
BALB/cfC3H  mice)  does  not  affect  the  frequency  of  tumor  induction  by  DMBA. 
Similar  experiments  are  in  progress  using  the  carcinogen,  urethan,  rather 
than  DMBA. 

The  tumors  which  appeared  in  response  to  DMBA  were  analyzed  for  histologic 
type  and  expression  of  MuMTV  RNA  and  virus-specific  antigens.  Nucleic 
acid  hybridization  results  suggest  that  the  accumulation  of  detectable 
levels  of  MuMTV  RNA  is  not  required  for  the  maintenance  of  all  DMBA- induced 
mouse  mammary  tumors.   In  BALB/cfCSH  mice,  the  tumors  with  shorter  latent 
periods  more  often  failed  to  express  MuMTV  RNA,  while  tumors  with  longer 
latent  periods  tended  to  accumulate  detectable  levels  of  MuMTV  RNA.  Most 
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of  the  tumors  which  accumulated  MuMTV  RNA  expressed  MuMTV-specif ic  proteins 
detectable  by  immunohistochemical  peroxidase-anti-peroxidase  (PAP)  tests, 
the  exceptions  being  those  tumors  which  contained  very  low  levels  of  viral 
RNA. 

Irradiation  in  combination  with  a  chemical  carcinogen  or  pituitary  isograft 
has  induced  a  slightly  higher  tumor  incidence  than  irradiation  alone.  All 
the  exogenous  agents  tested  were  found  to  enhance  the  tumor  potential  of 
the  preneoplastic  nodule  line,  Dl ,  in  BALB/c  mice. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  It 
is  well  known  that  hormones,  chemicals  and  ionizing  irradiation  may  enhance 
the  development  of  cancer.  These  same  factors  also  seem  to  influence 
expression  of  oncogenic  RNA  tumor  viruses  and  host  cell  transformation. 
Knowledge  of  the  extrinsic  factors  which  can  affect  viral  gene  activation 
may  provide  information  leading  to  the  control  of  neoplasia. 

Proposed  Course:  Chemical  carcinogens  nitrosomethyl  urea,  urethan  or  DMBA 
and  x-irradiation  will  be  employed  singly  and  in  combination  to  activate 
or  derepress  endogenous  MuMTV  expression.  Manipulations  with  these  environ- 
mental factors  will  be  performed  iji  vivo  at  different  stages  of  mammary 
gland  development  and  on  cells  in  culture.  Observed  changes  in  virus 
expression  or  cellular  properties  will  be  correlated  with  the  incidence  of 
mammary  tumor  development  and  transplantability  vn   vivo. 

Date  Contract  Initiated:  January  13,  1978 

Current  Annual  Level:  $143,000 

CALIFORNIA,  UNIVERSITY  OF,  DAVIS  (N01-CP3-3242) 

Title:  Comparative  Leukemia  and  Sarcoma  Viral  Studies 

Contractor's  Project  Director:   Dr.  Thomas  G.  Kawakami 

Project  Officer  (NCI):  Dr.  Garrett  Keefer 

Objectives:  To  detect,  isolate  and  characterize  type  C  viruses  from 
spontaneous  malignancies  of  primates  and  humans. 

Major  Findings:  Efforts  were  continued  to  study  the  biology  of  the  infectious 
primate  type  C  virus  in  gibbons  and  to  define  these  agents  based  on  the 
examination  of  the  viral  genome.  A  gibbon  (HLA-75)  experimentally  inoculated 
with  a  cell-free  virus  preparation  developed  chronic  granulocytic  leukemia 
after  fourteen  months.   High  titer  infectious  virus  was  present  in  major 
organs  except  brain  and  muscle.   Molecular  hybridization  studies,  which 
were  used  to  examine  cellular  viral  RNA  and  DNA,  showed  that  all  the  major 
organs  had  provirus  and  viral  RNA  except  brain,  muscle  and  tongue.   Molecular 
hybridization  studies  with  gibbon  ape  leukemia  virus  (GaLV)  genomes  indicate 
that  a  specific  sequence  was  present  in  the  virus  related  to  either  lymphocytic 
or  myelogenous  leukemia  and  that  these  unique  sequences  may  be  useful  for 
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differentiating  the  type  of  leukemogenic  virus  found  in  gibbons  with 
natural  GaLV  infection.   SDS  polyacryl amide  gel  electrophoresis  of  the 
serum  protein  from  leukemic  gibbons  showed  quantitative  changes  in  the 
distribution  of  polypeptides  during  preleukemia  which  became  more  pro- 
nounced with  the  development  of  leukemia.  In  relation  to  the  total  serum 
protein,  the  quantitative  decrease  of  the  light  and  heavy  chain  fractions 
of  the  immunoglobulin  was  closely  related  to  the  onset  of  leukemia. 
Viremic  and  preleukemic  gibbons  that  lacked  detectable  humoral  antibody 
response  appeared  to  have  cell-mediated  immunity  based  on  vn   vitro  assay 
of  antibody-dependent  lymphocyte  cytotoxicity. 

A  human  lymphoid  cell  line  was  established  from  normal  peripheral  human 
lymphocytes  following  exposure  to  GaLV.  The  cell  showed  no  evidence  of 
virus  replication  but  expressed  internal  viral  antigen  and  had  a  portion 
of  the  viral  sequence  detectable  by  cDNA-DNA  and  cDNA-RNA  hybridization. 
These  results  indicated  that  the  cell  line  was  infected  with  replication 
defective  GaLV  (rd-Galv).  This  rdGaLV  cell  was  resistent  to  infection  by 
homologous  lymphocytic  leukemia  virus  but  not  virus  isolated  from  chronic 
myelogenous  leukemia. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
gibbon  colony  offers  a  unique  opportunity  for  the  study  of  type  C  virus- 
associated  leukemias  spontaneously  occurring  in  an  ape.  The  virus  materials 
obtained  are  important  as  probes  for  related  components  in  human  cancer 
cells.  Comparative  study  of  normal  animals  with  those  that  develop  disease 
provides  an  opportunity  to  obtain  some  insight  into  host  factors  related 
to  expression  of  disease. 

Proposed  Course:  (1)  Continue  efforts  to  detect  and  isolate  oncogenic 
agents  from  spontaneous  tumors  of  primates  and  humans  utilizing  sensitive 
i_n  vitro  techniques.   (2)  Characterize  newly  isolated  primate  viruses  and 
virus- like  particles  in  human  tumors  and  placentas.   (3)  Expand  epidemio- 
logic studies  on  primate  viruses  to  determine  animal  carriers  of  the 
primate  viruses.   (4)  Continue  pathogenesis  studies  with  primate  viruses 
in  primate  species  with  special  emphasis  on  the  gibbon  viruses.  (5)  Con- 
tinue studies  on  the  immune  response  (humoral  and  cell-mediated)  in  gibbons. 

Date  Contract  Initiated:  November  1,  1969 
Current  Annual  Level:  $426,000 

CALIFORNIA,  UNIVERSITY  OF,  DAVIS  (N01-CP6-1Q13) 

Titl-e:   Iji  Vitro  Cultivation  of  Human  and  Mouse  Mammary  Tumor  Virus 

Contractor's  Project  Director:   Dr.  George  Lundberg 

Project  Officer  (NCI):   Dr.  David  Colcher 
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Objectives:  To  develop  techniques,  reagents  and  concepts  in  the  mouse 
mammary  tumor  system  which  might  be  applicable  to  the  human  breast  cancer 
problem. 

Major  Findings:  Six  C+  hyperplastic  outgrowth  (HOG)  lines  designated  Zl 
through  Z6  were  established  for  either  high-  or  low- tumor  incidence  by 
serial  transplantation  every  12  weeks  into  the  cleared  fat  pads  of  C  mice. 
Utilization  of  the  HOG  system  to  study  the  amounts  and  types  of  MuMTV 
expression  in  preneoplastic  tissue  and  their  resultant  tumors  was  accom- 
plished by  the  transplantation  of  the  MuMTV-Dl  and  D2  HOG's  into  groups  of 
C-  and  C+  mice.  Analysis  by  nucleic  acid  hybridization  using  three  different 
cDNA  probes,  immunoperoxidase  and  electron  microscopy  obtained  the  following 
results:   1)  The  hybridization  kinetic  profiles  obtained  with  the  three 
DNA  probes  with  a  single  RNA  extract  were  different.  When  hybridized  to  a 
BALB/c  mammary  tumor  pool  RNA  extract,  the  saturation  levels  ranged  from 
40%  hybridization  with  cDNAs  (5'  end  of  MuMTV  genome)  to  92%  with  cDNAdt 
(3'  end  of  MuMTV  genome).  The  respective  saturation  levels  indicate 
qualitative  differences  and  the  hybridization  rates  suggest  quantitative 
differences  in  the  MuMTV  RNA  present.  They  also  suggest  that  the  three 
cDNA  probes  detect  different  types  or  sequences  of  viral  RNA.  2)  Tumors 
had  more  MuMTV  RNA  than  the  hyperplastic  outgrowths.  The  Dl  hyperplastic 
outgrowth  DNA  hybridized  most  rapidly  with  cDNAs  and  slowest  with  cDNArep 
(representative  of  entire  MuMTV  genome).  The  saturation  levels  did  not 
correspond  to  the  rate  of  hybridization  so  that  cDNArep  hybridized  to  18%, 
while  cDNAss  was  consistently  slower.  3)  The  tumor  cell  RNA  hybridized 
at  a  faster  rate  and  to  a  higher  extent  with  each  cDNA  than  any  of  the 
lactating  mammary  gland  RNAs.  4)  Tissues  from  C-  animals  did  not  contain 
detectable  MuMTV  antigen  by  immunoperoxidase  or  observable  viral  particles 
by  electron  microscopy.  C+  lactating  mammary  glands  and  spontaneous 
tumors  contained  MuMTV  antigen  and  viral  particles.  The  levels  of  each 
were  variable. 

Other  biological  studies  performed  by  the  contractor  have  determined  a 
positive  correlation  of  MuMTV  expression  in  milk  to  mammary  tumori genesis; 
developed  an  ui  vitro  assay  based  upon  the  detection  of  MuMTV  antigen 
using  two  cell  lines  and  the  very  sensitive  peroxidase-antiperoxidase 
technique;  and  characterized  the  distribution  of  MuMTV  antigens  in  normal, 
preneoplastic  and  neoplastic  mammary  tissue. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
acquisition  of  knowledge  and  technology  on  the  ij)   vitro  cultivation  of 
mammary  gland  tissue  and  the  production  and  structure  of  MuMTV  is  essential 
to  an  intensive  program  of  investigation  on  vi rally  induced  breast  cancer 
in  experimental  systems  and  for  application  in  virological  studies  on 
human  breast  cancer. 

Proposed  Course:  This  contract  terminated  August  31,  1979. 

Date  Contract  Initiated:   February  1,  1972 

Current  Annual  Level:   $102,791  (6  month  extension) 
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COLUMBIA  UNIVERSITY  (N01-CP7-1016) 

Title:   Replication  of  Oncogenic  RNA  Viruses  and  its  Relation  to  Human 
Cancer 

Contractor's  Project  Director:  Dr.  Sol  Spiegelman 

Project  Officer  (NCI):   Dr.  Takis  Papas 

Objectives:  To  explore  the  possible  involvement  of  RNA  tumor  viruses  in 
human  neoplasia  and  to  exploit  any  leads  that  emerge  for  use  in  the  diag- 
nosis and  therapy  of  cancer. 

Major  Findings:  Using  the  technology  developed  with  the  mouse  mammary 
tumor  virus,  an  antigen  immunologically  related  to  the  gp52  protein  of  the 
mouse  mammary  tumor  virus  has  been  identified  in  paraffin  sections  of 
human  breast  cancers  by  means  of  the  indirect  immunoperoxidase  technique. 
Positive  reactions  were  seen  in  51  of  131  (39%)  breast  cancer  patients 
examined.  All  137  non-malignant  breast  samples  which,  in  addition  to 
normal  tissue,  included  cystic  disease,  fibroadenoma,  papilloma  and  gyne- 
comatia  were  negative.   In  a  subsequent  series  of  tests,  the  results  were 
further  extended  to  338  patients  with  the  overall  percentage  of  positive 
reactions  being  44.5  percent. 

A  breast  cancer  cell  line  (47D)  was  selected  as  a  potential  source  of 
large  quantities  of  the  human  breast  cancer  antigen.  Two  of  the  fifteen 
clones  isolated  and  characterized  from  this  cell  line  appear  to  exhibit 
characteristics  suitable  for  the  isolation  and  purification  of  the  breast 
cancer  antigen.  Both  clones  possess  an  antigen  indistinguishable  from  the 
one  observed  in  malignant  breast  sections.   It  stains  with  the  same  reagents 
and  the  reaction  is  eliminated  by  adsorptions  with  the  same  preparations 
of  gp52.  The  antigen  can  be  detected  by  a  radioimmunoassay  in  the  particulate 
fraction  of  culture  supernates  showing  cross-reactivity  of  nonidentity 
with  the  gp52  by  virtue  of  differences  of  slope  and  plateau  values. 

Further  studies  into  the  mechanism  of  action  of  the  drug  combination 
5-fluorouracil  and  pyrimidine  nucleosides  indicated  that  the  pyrimidine 
nucleosides,  in  particular  thymidine,  greatly  stimulated  the  entry  of 
5-fluorouracil  into  nuclear  RNA,  and  it  is  this  event  which  correlates 
most  directly  with  the  therapeutic  effectiveness  of  the  drug  combination. 
Compounds  which  might  ameliorate  the  toxicity  of  the  thymidine  5-FU  com- 
bination were  examined  extensively.  The  toxicity  targets  in  the  mouse,  as 
well  as  in  the  human,  are  the  bone  marrow  and  the  gut  cells.  The  indica- 
tions are  that  the  injection  of  uridine  at  the  right  time  and  in  the  right 
dose  helps  enormously. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  A 
systematic  molecular  biological  study  is  being  pursued  to  determine  the 
role  of  viruses  in  the  genesis  of  human  cancer.  Studies  demonstrated  the 
presence  in  human  cancers  of  particulate  materials  possessing  characteristics 
unique  to  the  known  animal  RNA  tumor  viruses.   New  approaches  to  the  study 
of  virus-cell  relationships  were  devised.  The  contractor  developed  data 


483 


which  are  highly  provocative,  and  his  pioneering  advances  provide  a  foundation 
for  future  investigation  leading  to  an  understanding  of  the  virus-cell 
relationship  as  it  applies  to  human  cancer. 

Proposed  Course:  The  virus- like  components  found  in  human  malignancies 
will  be  characterized  biochemically  and/or  immunologically,  and  their 
relationship  to  known  mammalian  oncornaviruses  will  be  determined.   Diagnostic 
and/or  prognostic  techniques  will  be  developed  for  identifying  oncornaviral 
translation  products  in  body  fluids  and/or  tumor  materials  of  mammalian 
(including  human)  species. 

Date  Contract  Initiated:  October  29,  1969 

Current  Annual  Level:   $1,410,930 

ENERGY,  DEPARTMENT  OF  -  LAWRENCE  BERKELEY  LABORATORY  (Y01-CP7-0510) 

Title:   Studies  on  Human  Mammary  Tumor  Virology 

Contractor's  Project  Director:   Dr.  Adeline  J.  Hackett 

Project  Officer  (NCI):   Dr.  John  Dahlberg 

Objectives:  To  develop  and  characterize  human  mammary  epithelial  cell 
lines  representing  the  various  stages  in  malignant  progression.  To  identify 
morphological  and  biochemical  markers  which  may  correlate  with  each  state 
of  malignant  breast  disease. 

Major  Findings:   Reduction  mammcplasty  tissue  was  used  to  obtain  short-term 
cultures  of  human  epithelial  cell  populations.  Digestion  of  tissue  with 
collagenase  and  hyaluronidase  resulted  in  cell  clusters  (organoids)  resemb- 
ling ductal  and  alveolar  structures;  these  could  be  separated  by  filtration 
from  the  stromal  components.   Epithelial  outgrowth  from  these  organoids 
was  greatly  enhanced  by  the  addition  of  conditioned  medium  from  other 
human  epithelial  and  myoepithelial  cell  lines.  Additionally,  the  mammary 
epithelial  growth  was  stimulated  by  insulin,  hydrocortisone,  epidermal 
growth  factor  and  steroid  hormones.  With  this  enriched  nutritional  environ-  " 
ment,  active  cell  division  could  be  maintained  for  one  to  three  months  and 
cells  could  be  serially  passaged  one  to  four  times.  Antigens  which  cross 
react  with  murine  mammary  tumor  virus  (MuMTV)  have  been  detected  in  two 
human  mammary  epithelial  cultures  derived  from  breast  tumors.  Seven 
epithelial  cell  cultures  derived  from  normal  breast  tissue  were  negative 
for  the  antigen(s).   The  antigen(s)  detected  by  immunof luorescent  staining 
were  observed  in  the  cytoplasm  of  epithelial  cells  but  not  in  fibroblasts 
or  myoepithelial  cells.  The  MCF-7  cell  line  was  positive  for  the  antigen, 
while  cell  lines  BT20,  578T  and  578  Bst  were  negative. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   The 
development  of  cell  lines  provides  the  substrates  required  to  compare  and 
standardize  various  assays  which  measure  the  biological  properties  of 
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cells.   Cells  in  culture  are  uniformly  growing  and  usually  less  differ- 
entiated than  primary  specimens,  thus  providing  an  unobscured  view  of  the 
differences  in  stages  of  malignant  progression.   Human  mammary  cell  lines, 
representing  the  various  stages  of  malignancy,  as  well  as  the  various 
types  of  breast  cancers,  will  facilitate  future  studies  on  the  genetics 
and  immunology  of  mammary  cancer,  as  well  as  help  to  clarify  the  nature  of 
the  variability  in  clinical  expression  of  breast  disease. 

Proposed  Course:  Continue  to  use  human  mammary  epithelial  cell  lines  to 
search  for  new  parameters  which  might  distinguish  between  cells  at  various 
stages  of  malignant  progression.  The  search  for  viruses  which  may  be 
associated  with  cancer  of  the  breast  will  begin  by  comparing  surgical 
specimens  with  cells  growing  in  culture. 

Date  Contract  Initiated:  September  1,  1974 

Current  Annual  Level:  No  funding  in  FY  79. 

HAHNEMANN  MEDICAL  COLLEGE  (N01-CP8-1007) 

Title:  Studies  on  Mammary  Tumor  Viruses 

Contractor's  Project  Director(s):  Dr.  Dan  Moore 

Dr.  Akhil  B.  Vaidya 

Project  Officer  (NCI):   Dr.  Ernest  Plata 

Objectives:  To  infect  established  mouse  and  human  mammary  epithelial  cell 
lines  in   vitro  with  MuMTV  and  to  determine  if  the  susceptible  cells  have 
specific  receptors  for  MuMTV  or  its  major  surface  glycoproteins. 

Major  Findings:  Experiments  were  initiated  to  search  for  specific  cell 
surface  receptors  for  mouse  mammary  tumor  virus  (MMTV)  and  its  major 
glycoprotein,  gp52.  Preliminary  experiments  using  gp52  radioiodinated  by 
chloramine  T  method  or  by  Bel  ton-Hunter  reagent  have  failed  to  reveal  any 
specific  binding  under  the  conditions  employed.  Additional  studies  using 
whole  virions  are  continuing. 

Late  passages  of  C57MG  epithelial  cell  line  derived  from  the  mammary 
glands  of  a  C57BL/5  mouse  grow  out  as  tumors  when  implanted  in  the  cleared 
fat  pads  of  C57BL/6  females.  However,  early  passages  are  not  transformed 
as  judged  by  the  implantation  technique.  A  number  of  clones  have  been  ob- 
tained from  this  cell  line  and  characterization  of  these  clones  is  in 
progress. 

The  contractor  has  found  that  some  of  the  biochemical  properties  of  MuMTV 
(antigenicity,  amount  of  hybridizable  viral  RNA,  reverse  transcriptase 
activity)  are  not  altered  by  X-rays  up  to  3x10  R. 

Blast  transformation  assays  with  cells  from  lymph  nodes  and  spleens  of 
BALB/c  mice  have  not  revealed  specific  responses  to  MuMTV  virions.   A 
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cell -mediated  cytotoxicity  assay  specific  for  MuMTV  antigens  is  being 
developed  using  two  virus-producing  target  cells. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   In 
determining  the  possible  involvement  of  an  agent  similar  to  mouse  mammary 
tumor  in  human  breast  malignancies,  it  is  necessary  first  to  expand  our 
knowledge  about  the  mouse  model  system.  The  development  of  new  i_n  vitro 
systems  to  study  the  infectious  process  of  MuMTV  at  the  cellular  level  and 
the  regulation  of  the  expression  of  MuMTV  proviral  genes  will  aid  in 
understanding  tumorigenesis  by  this  virus  and  possibly  other  related 
agents. 

Proposed-Course:  This  contract  terminated  July  31,  1979. 

Date  Contract  Initiated:   February  1,  1978 

Current  Annual  Level:  $58,290  (6  months  extension) 

INSTITUTE  FOR  MEDICAL  RESEARCH  (N01-CP8-1003) 

Title:   Study  of  Common  Antigens  in  MuMTV,  Human  Milk  and  Breast  Tumors 

Contractor's  Project  Director:   Dr.  Arnold  S.  Dion 

Project  Officer  (NCI):   Dr.  Dante  Marciani 

Objectives:  To  compare  antigens  found  in  human  breast  tumors  and  milk 
with  structural  polypeptides  of  MuMTV  by  various  biochemical  and  immuno- 
logical techniques. 

Major  Findings:   All  of  the  major  proteins  and  glycoproteins  of  RIII-MuMTV, 
i.e.,  milk-borne  MuMTV  of  the  RIII  strain,  have  been  purified  by  ion-exchange 
and  molecular  sieving  chromatography  and  include  gp68,  gp55,  gp34,  p28, 
pl4  and  pl2.  The  homogeneity  of  these  preparations  was  assessed  by  sodium 
dodecylsulfate-polyacrylamide  gel  electrophoresis  (SDS-PAGE)  and  N-terminal 
amino  acid  determinations.   Concomitantly,  heterologous  antisera  against 
gp55,  gp34,  p28,  and  pl2  of  RIII-MuMTV,  as  well  as  gp50  of  A-MuMTV,  were 
produced  in  goats. 

An  antigen  related  to  gp55  or  MuMTV  has  been  consistently  observed  in 
human  milk  pools  by  both  radioimmunoassays  and  micro-Ouchterlony  immuno- 
diffusion assays.  To  ascertain  structural  homology  to  explain  this  immuno- 
logical relatedness,  ultrasensitive  procedures  were  designed  for  the 
characterization  of  the  gp55-related  human  antigen.  The  molecular  weight 
of  this  antigen  was  assessed  by  SDS-PAGE  followed  by  i_n  situ  antibody-antigen 
localization.   Similarly,  the  N-terminus  and  tryptic  peptide  maps  were 
obtained  from  gel-eluted  material.   In  this  fashion,  the  gp55-related 
human  antigen  (gp58)  was  found  to  share  the  following  characteristics  with 
two  cross-related  MuMTV  envelope  antigens,  gp55(RIII)  and  gp50(A);  viz., 
all  are  glycoproteins  with  same  N-terminus  (lysine)  and  have  similar,  but 
not  identical,  tryptic  peptide  maps.   These  data  have  demonstrated  that 
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human  milk  contains  an  MuMTV- related  antigen  which  shares  group-specific 
determinants  with  the  major  envelope  glycoprotein  of  MuMTV.  The  significance 
of  the  results,  as  well  as  MuMTV-related  antigen(s)  in  breast  tumors, 
remains  to  be  elucidated. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  It 
is  imperative  to  determine  whether  the  reported  presence  of  human  MuMTV-related 
antigens  can  be  corroborated.   If  similarities  do  exist  and  a  viral  association 
with  human  breast  cancer  can  be  established,  this  finding  will  be  important 
in  the  diagnosis  and  possible  immunoprophylaxis  of  human  breast  neoplasia. 

Proposed  Course:  This  contract  terminated  May  31,  1979. 

Date  Contract  Initiated:   December  1,  1977 

Current  Annual  Level:  $45,000  (6  months  extension) 

MIAMI,  UNIVERSITY  OF  (N01-CP5-3532) 

Title:  Immunologic  Studies  on  Animal  Breast  Carcinoma 

Contractor's  Project  Director:  Dr.  Diana  Lopez 

Project  Officer  (NCI):   Dr.  Garrett  Keefer 

Objectives:   (1)  To  determine,  define  and  integrate  the  relevant  factors 
in  host  defense  against  mammary  tumors;  (2)  to  analyze  cellular  immunity 
in  relation  to  clinical  state;  and  (3)  to  compare  lymphocyte  responses  to 
MuMTV-associated,  MuMTV-induced  and  non-MuMTV  tumor-specific  antigens  in 
mice  with  breast  cancer. 

Major  Findings:  Mammary  tumor  virus  (MuMTV)  antigens  were  detected  by 
means  of  indirect  immunofluorescence  of  spleen  lymphocytes  of  BALB/cCrgl 
mice  using  anti-MuMTV  serum.  The  specificity  of  these  reactions  was 
demonstrated  by:  1)  blocking  of  immunofluorescence  by  preincubation  with 
purified  MuMTV;  2)  lack  of  inhibition  of  immunofluorescence  after  incuba- 
tion of  the  antiserum  with  purified  Rauscher  leukemia  virus;  and  3)  inhibi- 
tion  of  the  immunofluorescence  by  preincubation  with  solubilized  preparations 
of  MuMTV-positive  mammary  tumors.   Unequivocal  characterization  of  the 
MuMTV  antigen-expressing  lymphocytes  as  B  cells  was  obtained  with  double- 
labeled  fluorescence  studies  for  surface  immunoglobulin  and  MuMTV  antigens. 

Strain  differences  between  C3H  and  RIII  virions  (both  grown  in  feline 
cells)  were  demonstrated  in  lymphocyte  transformation  assays.  Lymphocyte 
from  BALB/cCrgl  mice  responded  to  MuMTV-C3H  with  higher  levels  of  incorpora- 
tion of  H-thymidine  than  to  stimulation  with  MuMTV-RIII.   Normal  feline 
cells  exerted  no  stimulatory  action. 

Functional  studies  using  separated  populations  of  lymphocytes  indicated 
that  the  effector  cells  responsible  for  the  SINEC  reaction  (specifically 
induced  nonspecifical ly  expressed  cytotoxicity)  are  CR+  B  lymphocytes. 
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Suppressor  cells  were  generated  with  supraoptimal  doses  of  sheep  red  blood 
cells  (ShRBC)  in  normal  and  tumor  bearing  mice  and  were  adoptively  transferred 
into  normal  BALB/c  recipients.   Equal  levels  of  suppressor  cells  were 
generated  in  the  two  kinds  of  mice.   Further  investigations  were  conducted 
to  see  if  cytotoxic  cell  functions  could  be  affected  by  the  generation  of 
suppressor  cells  with  ShRBC.  No  differences  were  seen  in  PHA-induced 
cytotoxicity  and  antibody-dependent  cellular  cytotoxicity  (ADCC)  tested  in 
recipients  of  spleen  cells  from  normal  or  tumor-bearing  mice  used  as 
controls.   However,  the  contractor  was  able  to  adoptively  transfer  SINEC 
reactivity  to  normal  BALB/c  mice  with  spleen  lymphocytes  from  tumor-bearing 
mice.  A  generation  of  suppressor  cells  did  not  affect  ADCC  or  PHA-induced 
cytotoxicity.  In  sharp  contrast,  the  SINEC  reaction  completely  disappeared 
from  lymphocytes  of  normal  BALB/c  mice  recipient  of  tumor-immune  lymphocytes 
after  induction  of  suppressor  cells  in  these  animals. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
murine  mammary  tumor  viruses  are  etiologically  related  to  breast  cancer  in 
mice  and  there  is  some  evidence  that  similar  viruses  may  be  present  in 
humans.  Because  of  the  laboratory  and  clinical  similarities  between 
breast  cancer  in  mice  and  in  women,  the  present  work  is  designed  to  obtain 
a  clearer  understanding  of  the  immunological  reactivity  of  the  host  to  an 
array  of  MuMTV  and  tumor-related  antigens.  The  approach  is  to  identify 
various  antigens  and  immunologic,  as  well  as  nonimmunologic,  factors 
governing  the  relationship  and  interactions  of  host,  virus  and  tumor. 
This  project  will  provide  information  relevant  to  both  etiology  and 
control  of  breast  cancer  in  humans. 

Proposed  Course:  This  contract  terminated  June  15,  1979. 

Date  Contract  Initiated:  March  15,  1974 

Current  Annual  Level:   $20,592  (3  month  extension) 

MICHIGAN  CANCER  FOUNDATION  (N01-CP3-3347) 

Title:   Studies  of  High  Risk  Breast  Cancer  Families 

Contractor's  Project  Director:   Dr.  Marvin  A.  Rich 

Project  Officer  (NCI):   Dr.  Ernest  J.  Plata 

Objectives:  To  characterize  virus  particles  (734B)  produced  by  the  human 
breast  tumor  cell  line,  MCF-7,  and  to  identify  and  characterize  human 
populations  at  high  risk  for  breast  cancer,  seeking  to  provide  early 
detection  and  control  of  breast  cancer. 

Major  Findings:   During  this  report  period,  the  contractor  has  cultured 
cells  from  two  human  breast  tumors  with  several  characteristics  of  "maternal 
pedigrees."  Virus  assays,  including  cell-associated  MuMTV  and  MPMV-related 
antigens,  as  well  as  RNA  and  cell-free  mature  virus,  are  in  progress. 
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The  isolation  of  clones  of  MCF-7  cells  which  retain  capability  to  express 
MuMTV  cross-reactive  antigen  in  more  than  10%  of  cells  after  expansion  of 
clones  to  mass  culture  have  been  unsuccessful.  There  appears  to  be  a 
built-in  equilibrium  in  MCF-7  populations  which  maintains  the  level  of 
MuMTV  expression  in  approximately  10%  of  cells.   Expression  of  that  antigen 
is  not  required  for  jj}  vitro  monolayer  or  suspension  growth  and  numerous 
attempts  to  create  a  selection  pressure  for  antigen  expression,  using 
these  methods  and  compounds  to  select  for  malignant  phenotypes  successful 
in  model  systems  (e.g.,  radiation,  halogenated  pyrimidines,  amino  acid  and 
glucose  deprivation,  antibiotics)  have  not  been  satisfactory  for  MCF-7. 

Expression  of  the  MuMTV-related  antigen  was  not  augmented  by  growth  in 
vivo  in  athymic  mice.  Further,  estrogen  and/or  progesterone  hormones 
moderately  active  in  inducing  antigen  expression  i_n   vitro,  when  administered 
to  athymic  mice,  did  not  augment  antigen  expression  in  MCF-7  tumors.  The 
contractor  also  assayed  for  released  retrovirus  in  supernatants  of  cultures 
generated  from  MCF-7  athymic  mouse  tumors  and  did  not  detect  either  Mg++ 
or  Mn++  preferring  enzyme  containing  particles  with  densities  characteristic 
of  whole  virus  or  virus  cores. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
These  studies  concern  the  isolation  and  characterization  of  a  possible 
human  breast  cancer  virus.  Reagents  prepared  against  any  viral-related 
components  present  in  MCF-7  cells  would  be  a  valuable  diagnostic  tool. 

Proposed  Course:   This  contract  terminated  March  31,  1979. 

Date  Contract  Initiated:  June  20,  1971 

Current  Annual  Level:  No  funding  in  FY  79. 

MICHIGAN  CANCER  FOUNDATION  (N01-CP8-10Q1 ) 

Title:  Effects  of  Enviromental  Factors  on  Expression  of  Endogenous  MuMTV 
in  Low  Mammary  Strains  of  Mice 

Contractor's  Project  Director:   Dr.  Charles  M.  McGrath 

Project  Officer  (NCI):   Dr.  Robert  Callahan 

Objectives:  To  determine  whether  exogenous  mammotropic  hormones  can 
change  MuMTV  expression  in  mammary  cells  and  whether  the  change  correlates 
with  tumor  onset  and  incidence  in  low  mammary  strains  of  mice. 

Major  Findings:  The  implantation  of  two  pituitary  glands  at  an  unregulated 
site  in  mice  had  a  physiologic  effect  very  similar  to  that  produced  by 
birth  control  regimens  in  humans.   Continued  stimulus  by  hormones  from 
these  implants  resulted  in  mammary  hyperplasia,  and  most  of  these  hyperplasias 
were  benign.   However,  a  fraction  of  the  hyperplasias  were  premal ignant. 
One  such  transplantable  outgrowth  had  a  tumor  incidence  of  ninety  percent 
after  nine  months  in  the  transplanted  hosts  in  response  to  the  same  hormonal 
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stimulus  that  incited  its  formation.   In  nonhormone-stimulated  hosts,  the 
tumor  incidence  of  the  same  hyperplasia  was  only  twenty  percent.  Thus, 
long  term  stimulation  of  BALB/c  mice  with  physiologic  levels  of  endogenous 
hormones  resulted  in  an  increase  in  incidence  of  both  hyperplasias  and 
tumors. 

Results  of  steady  state  determinations  for  MuMTV  content  in  mammary  tissues 
indicated  that  changes  in  MuMTV  proviral  sequence  complexity,  RNA  abundance 
and  structural  antigen  expression  occurred  in  premalignant  hyperplasias 
and  in  tumors  derived  therefrom.  Such  changes  do  not  occur  in  benign 
hyperplasias.  Furthermore,  kinetic  studies  showed  that  maximum  changes  in 
MuMTV  content  occurred  prior  to  the  time  of  maximum  tumor  development, 
consistent  with  a  cause-effect  relationship.  However,  further  study 
showed  certain  inconsistencies  in  that  relationship:   1)  the  increment  in 
proviral  sequence  complexity  in  hyperplastic  tissue  was,  by  itself,  in- 
sufficient to  explain  the  high  incidence  of  hormone-induced  tumors;  2)  the 
relationship  between  tumor  incidence  and  MuMTV  RNA  content  per  premalignant 
cell  was  inverse;  i.e.,  hormone-stimulated  premalignant  hyperplasias 
contained  5-20  times  less  MuMTV  RNA  per  cell  than  the  same  premalignant 
tissue  in  virgin  hosts;  and  3)  there  was  no  displacement  of  the  two  curves 
for  MuMTV  RNA  content  per  cell  for  hormone-stimulated  and  unstimulated 
tissues  that  would  correspond  to  the  displacement  of  tumor  incidence 
curves  for  the  same  tissues.   In  addition,  preliminary  data  suggest  that 
antigen  expression  may  be  the  result  of  cell  population  shifts  which  occur 
during  tumor  growth,  rather  than  being  involved  per  se  with  tumor  onset. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   It 
may  be  possible  to  regulate  human  breast  tumor  incidence  by  controlling 
the  hormonal  environment  of  the  host.  This  study  is  designed  to  elucidate 
the  role  of  viral -hormonal  interactions  in  the  generation  of  mammary 
tumors  and  attempts  will  be  made  to  manipulate  both  factors  j_n  vivo. 

Proposed  Course:  Proposed  studies  are  to  continue  to  quantitate  mammary 
tumor  onset  in  virgin  BALB/c  females  primed  and  unprimed  with  hormones 
from  pituitary  implants  and  to  determine  whether  MuMTV  RNA  is  induced  in 
mammary  cells  during  malignant  transformation  and  whether  the  induction 
correlates  with  tumor  incidence. 

Date  Contract  Initiated:   February  1,  1978 

Current  Annual  Level:  $133,374 


MICROBIOLOGICAL  ASSOCIATES,  INC.  (N01-CP5-3519) 

Title:   Isolation  and  Characterization  of  Type  C  RNA  Tumor  Viruses  and 
Diagnostic  Testing  and  Service  Functions 

Contractor's  Project  Director:   Dr.  Jhong  S.  Rhim 

Project  Officer  (NCI):   Dr.  Robert  J.  Huebner 
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Objectives:  To  define  the  events,  with  special  emphasis  on  the  role  of 
endogenous  type  C  RNA  viral  genomes,  associated  with  activation  of  oncorna- 
viruses in  nonproducer  cell  cultures  by  chemicals,  DNA  viruses,  or  sponta- 
neously; and  to  characterize  the  endogenous  viral  isolates. 

Major  Findings:  During  the  two  months  this  contract  was  active  in  FY  79, 
contract  personnel  were  preparing  for  the  orderly  phase  out  of  the  effort. 
Since,  all  the  data  had  been  reported  in  the  FY  78  annual  report,  no  new 
data  was  forthcoming  during  this  period. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
isolation  of  human  type  C  RNA  viruses,  and  the  definition  of  events  associated 
with  expression  of  virus  or  viral  products  would  be  the  major  handle  for 
controlling  cancer,  either  through  the  use  of  preventive  vaccines  or  by 
interruption  of  the  processes  leading  to  virus  expression  and  neoplasia. 

Proposed  Course:  This  contract  terminated  December  2,  1978. 

Date  Contract  Initiated:  November  23,  1974 

Current  Annua?  Level:   No  funding  in  FY  79. 

MOUNT  SINAI  SCHOOL  OF  MEDICINE  AND  HOSPITAL  (N01-CP4-3225) 

Title:  Stimulation  of  Immunity  to  Virus-Associated  and  Tumor-Associated 
Antigens  in  Mouse  Systems 

Contractor's  Project  Director:  Dr.  J.  George  Bekesi 

Project  Officer  (NCI):   Dr.  Paul  H.  Levine 

Objectives:   (1)  To  evaluate  chemoimmunotherapeutic  measures  in  tumor-bearing 
animals  using  viral  inhibitors  to  determine  the  best  means  for  controlling 
the  oncogenic  virus  and  the  tumor.   (2)  To  examine  the  virus  titer  and 
specific  antivirus  immunity  in  animals  undergoing  chemoimmunotherapy  and 
in  untreated  controls.  (3)  To  transfer  the  knowledge  gained  from  these 
animal  studies  to  clinical  applications  against  human  leukemia. 

Major  Findings:  In   vitro  studies  have  shown  that  human  lymphocytic  and 
fibroblastic  interferon,  at  concentrations  of  100  units  and  higher,  either 
suppressed  initial  virus  replication  of  Herpesvirus  saimiri  (HSV)  or  hL_ 
atele  (HVA)  after  virus  absorption  or  inhibited  further  replication  in 
cells  already  exhibiting  cytopathogenic  effect  (CPE).  When  infected  cell 
cultures  with  25-50  percent  CPE  were  treated  with  1,000-2,000  units  of 
interferon,  further  advancement  of  CPE  was  suppressed,  the  infected  cells 
regressed,  and  a  near  normal  appearance  of  monolayers  was  achieved. 
Acycloguanosine  also  was  inhibitory  to  HSV  and  HVA.   These  viruses  either 
failed  to  replicate  or  replicated  poorly  in  the  presence  of  acycloguanosine 
at  varying  concentrations.   Likewise,  phosphonoformate  demonstrated  a 
powerful  antiviral  effect  on  HVS  and  HVA  at  concentrations  of  100-150  |jg 
per  ml.   These  observations  are  now  being  translated  to  J_n  vivo  studies. 
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Preclinical  toxicity  studies  show  that  therapeutic  concentration  established 
in  vitro  can  also  be  attained  Jjn  vivo  by  means  of  a  continuous  infusion  of 
each  of  the  antiviral  agents. 

Mouse  mammary  tumor  virus  (MuMTV)-associated  proteins  have  been  identified 
in  whole  cell  extracts  and  in  plasma  membranes  isolated  from  MuMTV- infected 
cells.  MuMTV  glycoproteins,  gp50  and  gp52,  as  well  as  those  of  17-33,000 
daltons,  were  also  detected  in  these  preparations.   Mice  bearing  7-day-old 
MuMTV- infected  MJY-alpha  cell-induced  mammary  tumors,  showed  circulating 
MuMTV  antigens  and  measurable  humoral  immunity  directed  against  MuMTV 
proteins.  Treatment  of  MuMTV- infected  MJY  mammary  tumor  cells,  vn   vitro, 
with  interferon  showed  a  significant  increase  in  the  levels  of  gp60  and 
gp52  with  concomitant  decreases  in  gp37.7,  gp33  and  p24.  A  study  utilizing 
purified  mouse  interferon  in  combination  with  surgical  resection  of  the 
primary  mammary  tumor  in  C3H  mice  resulted  in  a  significant  delay  in  the 
appearance  of  the  second  primary  mammary  tumor. 

The  use  of  purified  mouse  interferon  alone  in  clinically  diagnosed  spontaneous 
leukemia  in  AKR  mice  significantly  increased  the  survival  of  leukemic  mice 
and  was  accompanied  by  a  marked  reduction  of  leukemic  organ  weights. 
Comparable  observations  were  made  in  pilot  studies  where  leukemic  AKR  mice 
were  treated  with  purified  mouse  interferon  in  combination  with  cytoreductive 
therapy.  This  resulted  in  not  only  a  significant  reduction  of  murine 
leukemia  virus  (MuLV)  titer  and  in  a  delay  of  the  reappearance  of  the 
clonogenic  lymphoma  cells,  but  in  a  significant  increase  in  the  lifespan 
for  the  treated  mice  as  compared  to  cytoreductive  therapy  alone. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Evidence  suggests  that  in  acute  leukemia,  breast  cancer,  and  Burkitt's 
lymphoma,  late  relapse  may  actually  be  disease  reinduction  due  to  persistence 
of  the  factors  initially  associated  with  the  disease.  If  there  is  a  viral 
etiology  for  these  three  tumors,  it  is  important  to  obtain  methods  of 
permanently  controlling  the  virus  while  chemotherapy  or  immunotherapy  are 
used  to  control  the  tumor  itself.  Successful  development  of  treatment 
protocols  in  animals  with  leukemia,  breast  cancer,  and  lymphoma  are  an 
important  first  step  in  curing  these  forms  of  human  cancer. 

Proposed  Course:  The  activities  described  will  be  continued  at  the  current 
level . 

Date  Contract  Initiated:  August  5,  1973 

Current  Annual  Level:   $400,000 

NETHERLANDS  CANCER  INSTITUTE  (N01-CP3-3368) 

Title:   Immunogenetic  Studies  on  Breast  Cancer  and  Leukemia 

Contractor's  Project  Director(s):   Dr.  J.  Hilgers 

Dr.  L.  M.  Boot 
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Project  Officer  (NCI):   Dr.  Ernest  J.  Plata 

Objectives:  To  study  the  immunogenetics  of  mouse  mammary  tumor  and  MuMTV 
transmission,  as  well  as  that  of  leukemia  and  murine  genes  for  transmission, 
MuMTV  replication,  histocompatibility,  and  immune  response. 

Major  Findings:  The  GR/Mtv-2  strain  does  not  develop  pregnancy-dependent 
mammary  tumors  in  contrast  to  the  GR  strain.  The  Mtv-2  locus  represents 
about  8  MTV-DNA  copies  in  the  genome  of  the  GR  and  this  structural  viral 
gene  complex  is  probably  responsible  for  mammary  tumori genes  is  in  the  GR 
strain.  The  GR/Mtv-2'  strain  still  contains  3-4  MuMTV-DNA  copies  in  its 
genome,  a  figure  comparable  with  that  of  all  other  inbred  strains  of  mice. 
Low  levels  of  expression  of  the  endogenous  virus  left  can  be  measured, 
e.g.,  by  radioimmunoassays  for  MuMTV  p27  and  gp52.  Mammary  glands  and 
milk  of  this  strain  show  a  "discrepancy"  in  the  expression  of  these  proteins 
with  high  expression  for  the  internal  (MuMTV/p27)  and  virtually  no  expression 
for  the  external  (MuMTV/gp52)  protein.  The  GR/Mtv-2  strain  males  develop 
thymic  lymphomas  but  in  a  lower  frequency  than  GR  males.  While  some  of 
these  are  negative  for  MuMTV  antigen  expression,  unlike  the  lymphomas  of 
the  GR  strain,  some  express  MuMTV^  notably  MuMTV/ gp52  in  contrast  to  the 
mammary  gland  and  milk.  GR/Mtv-2  mice  do  not  develop  natural  humoral 
immunity  to  MuMTV  as  measured  by  RIP  tests;  however,  introduction  of  the 
GR-MuMTV  by  the  milk  leads  to  humoral  antibody-positive  offspring,  indicating 
that  mi  Ik- transmitted  MuMTV  provides  a  stimulus  for  the  immune  apparatus. 

Somatic  cell  genetics  of  EGR  hybrids  segregating  mouse  chromosomes  revealed 
segregation  for  MuMTV-DNA  copies,  but  expression  of  MuMTV  is  switched  off 
completely.  Further  characterization  of  the  clones  included  typing  for 
23,  mostly  isoenzyme  markers,  and  permitted  assignment  of  the  MuLV-E 
receptor  to  chromosome  5  and  likely  assignments  for  endogenous  MuLV  proteins 
(probably  representing  a  xenotropic  MuLV  of  the  GR  strain),  as  well  as 
the  receptor  for  cholera  toxin  (GMl  ganglioside).  Mapping  studies  for  new 
isoenzyme  markers  on  the  'remaining'  mouse  chromosomes  are  promising. 
While  H-2  linked  loci  determine  susceptibility  to  exogenous  MuMTV,  studies 
with  the  RI  strains  from  Bailey  between  BALB/c  and  C57BL/6  revealed  that^ 
non-H-2  loci  also  play  a  crucial  role.  These  studies  permit  identification 
of  such  genes. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Study  of  genetic  factors  controlling  host  susceptibility  and  capacity  for 
internal  control  of  oncogenic  virus  expression  and  infectivity  is  important 
to  the  program  of  this  Institute.  The  results  obtained  thus  far  begin  to 
delineate  a  variety  of  factors,  in  addition  to  the  presence  of  an  oncogenic 
virus,  which  contribute  to  or  modify  the  pathogenesis  of  mammary  cancer  or 
leukemia.  The  findings  described  contribute  to  the  investigations  of 
possible  etiological  agents  of  human  cancer  as  well  as  to  greater  understand- 
ing ^f  the  fundamental  biology  of  cancer. 

Proposed  Course:  The  contractor  proposes  to  continue  studies  concerning 
host  genes  involved  in  MuMTV  and  MuLV  expression  in  relation  to  mammary 
tumorigenesis  and  leukemogenesis  and  studies  concerning  viral-antigen 
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expression  at  the  cell  surface  level  and  the  immune  response  directed 
towards  these  antigens. 

Date  Contract  Initiated:  June  28,  1972 

Current  Annual  Level:  $101,385 

NEW  YORK  MEDICAL  COLLEGE  (NQ1-CP3-3398) 

Title:   Immunologic  Measurements  as  a  Guide  to  the  Behavior  and  Viral 
Etiology  of  Breast  Cancer 

Contractor's  Project  Director:   Dr.  Maurice  M.  Black 

Project  Officer  (NCI):   Dr.  Garrett  Keefer 

Objectives:  (1)  To  identify  tumor-  and  virus-specific  antigens  in  human 
breast  cancer  tissues;  (2)  to  correlate  measurements  of  patient  immunologic 
reactivity  with  clinicopathologic  characteristics  of  the  tumor  tissue  and 
the  host;  (3)  to  search  for  evidence  of  the  role  of  a  mammary  tumor  virus 
in  human  mammary  carcinogenesis  by  immunologic  and  biochemical  procedures 
using  MuMTV  as  a  probe  (in  collaborative  studies). 

Major  Findings:  Data  collected  during  the  past  year  have  shown  that  the 
leucocyte  migration  test  (LMT)  reactivity  to  RIII  gp55  is  linearly  related 
to  LMT  reactivity  to  its  carbohydrate  component,  but  not  to  its  carbohydrate- 
free  component.   LMT  reactivity  to  RIII  gp55  has  also  been  found  to  correlate 
with  simultaneous  reactivity  to  RIII  MuMTV  grown  in  feline  cells.  In 
studies  concerning  family  members  of  breast  cancer  patients,  daughters, 
sisters  and  husbands  were  uncommonly  responsive  by  LMT  to  RIII  gp55  and 
breast  cancer  patients.  Considered  ijn  toto,  the  data  suggest  that  human 
mammary  carcinogenesis  is  commonly  associated  with  the  expression  of  a 
cell-mediated  immune  determinant(s)  similar  to  that  of  the  glycopeptids  of 
RIII  gp55.   It  further  appears  that  recurrence-free  survival  is  related  to 
the  retention  of  such  tumor  antigenicity  and  of  host  mediated  immunity. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Since  the  findings  of  this  effort  strongly  suggest  that  the  _i_n  vivo  and  in 
vitro  cellular  hypersensitivity  responses  of  breast  cancer  patients  provide 
biologically  significant  indices  of  maximal  tumor-host  interactions  in  the 
initial  stages  of  disease,  the  techniques  used  by  the  contractor  may  be 
useful  tools  in  the  possible  early  detection,  diagnosis  and  effective 
treatment  of  breast  cancer  in  women. 

Proposed  Course:   This  contract  terminated  May  25,  1979. 

Date  Contract  Initiated:  June  26,  1972 

Current  Annual  Level:   No  funding  in  FY  79. 
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PFIZER,  INC.  (N01-CP6-1054) 

Title:   Studies  of  Viral  Involvement  in  Canine  Mammary  Carcinoma 

Contractor's  Project  Director:  Dr.  Mumtaz  Ahmed 

Project  Officer  (NCI):  Dr.  Jeffrey  Schlom 

Objectives:  To  obtain  evidence  concerning  the  association  of  viruses  with 
mammary  neoplasias  in  dogs  of  various  breeds. 

Major  Findings:  Among  14  dog  mammary  tumors  tested  eight  showed  significant 
reverse  transcriptase  (RT)  activity;  in  two,  this  activity  approached  the 
level  seen  with  viral-induced  mammary  tumors  in  mice.  The  enzyme  activity 
was  not  inhibited  by  the  addition  of  rATP  nor  was  it  able  to  utilize 
(dG),p_io  when  supplied  alone  indicating  that  the  activity  observed  was 
not  due  to  the  terminal  deoxynucleotidyl  transferase.  The  RT  activity  was 
not  present  in  spleen,  liver  or  mammary  tissue  of  normal  dogs.  Since 
(rCm)  .(dG)-,p_-,o  is  copied  by  RT  associated  with  oncornaviruses,  but  is 
not  effectively  utilized  by  cellular  DNA  polymerases,  it  was  concluded 
that  some  dog  mammary  tumors  have  particulate  associated,  virus- like,  RT 
activity. 

Twenty- two  dog  tumors  were  examined  by  immunofluorescence  and  immuno- 
peroxidase  techniques  using  monospecific  antisera  to  structural  proteins 
of  type  C,  B  and  D  viruses.  Eight  tumors  reacted  with  FeLV  or  RD114/p27 
antiserum,  and  the  antigen  detected  was  restricted  to  the  neoplastic 
cells.  However,  oncornaviral  antibody  was  not  found  in  any  of  the  36 
serum  samples  tested  from  normal  and  tumor-bearing  dogs  by  an  enzyme- linked- 
immunosorbant  assay. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  At 
present,  the  study  of  virus-induced  mammary  carcinoma  is  restricted  to  the 
mouse.  Breast  cancer  is  one  of  the  most  prevelant  types  of  human  cancer 
and  recent  studies  suggest  that  a  virus  may  be  associated  with  the  disease 
in  humans.  Breast  cancer  is  also  among  the  most  common  neoplasms  of  dogs 
and  resembles  the  human  cancer  in  morphology,  clinical  behavior  and  incidence. 
Study  of  this  malignancy  in  canines  permits  application  of  present  knowledge 
of  this  carcinoma  beyond  the  restrictions  of  the  murine  system  and  increases 
prospects  for  increased  understanding  of  viral  roles  in  the  human  disease. 

Proposed  Course:  This  contract  terminated  June  24,  1979. 

Date  Contract  Initiated:  June  25,  1976 

Current  Annual  Level:   No  funding  in  FY  79. 

RADIOBIOLOGICAL  INSTITUTE  (N01-CP4-3328) 

Title:  The  Study  of  the  Release  of  RNA  Tumor  Viruses  and  Its  Genetic 
Control 
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Contractor's  Project  Director:   Dr.  Peter  Bentvelzen 

Project  Officer  (NCI):   Dr.  Jeffrey  Schlom 

Objectives:  To  carry  out  studies  j_n  vivo  and  hi  vitro  to  elucidate  the 
role  of  hereditary  factors  controlling  the  expression  of  genetically 
transmitted  mouse  mammary  tumor  viruses  of  mice.   To  search  for  the  mam 
gene  product  and  develop  a  vaccine  for  the  prevention  of  mammary  tumors  in 
mice. 

Major  Findings:  The  experiments  concerning  the  genetics  of  MuMTV  expression 
were  completed  and  the  extensive  testing  of  milk  samples  from  the  offspring 
of  the  various  crosses  will  be  completed  in  the  near  future.  To  date,  in 
crosses  involving  the  GR  strain,  16  of  the  17  tumors  appearing  before  one 
year  of  age  contained  a  virulent  MuMTV,  whereas  16  of  27  late-appearing 
tumors  contained  infectious  MuMTV  but  only  in  three  cases  was  the  virus 
considered  virulent.  The  criterion  for  virulence  was  the  induction  of 
tumors  in  less  than  one  year.  Two  of  the  tumors  yielding  virulent  virus 
were  found  in  mice  presumed  to  be  "virus-free";  i.e.,  their  milk  was 
negative  for  MuMTV  at  the  time  of  sampling.  In  crosses  involving  the  C3Hf 
strain,  there  were  no  early  tumors  and  24  of  42  late  tumors  contained 
infectious  MuMTV.  The  MuMTV  proved  to  be  virulent  in  four  of  the  tumors 
containing  infectious  virus.  The  results  of  the  immunoassays  performed  to 
date  show  that  all  of  the  tumors  (41)  which  arose  in  virus-positive  mice 
were  positive  for  gp52.  On  the  other  hand,  only  25  of  39  tumors  which 
occurred  in  so  called  "virus-free"  mice  were  positive  for  this  MuMTV 
protein. 

Naturally  occurring  antibodies  to  MuMTV  were  measured  in  a  variety  of 
mouse  strains  at  different  ages  utilizing  a  solid  phase  immunoassay  or  a 
humoral  cytotoxicity  assay.  With  the  sepharose  bead  immunofluorescence 
assay,  the  contractor  found  that  almost  every  mouse  strain  at  60  weeks  of 
age  had  antibodies  to  MuMTV  polypeptides.   However,  natural  antibodies 
were  present  at  a  much  earlier  age  in  some  mouse  strains.  The  presence  of 
these  antibodies  were  not  associated  with  the  presence  of  MuMTV  in  the 
milk.  Contract  personnel  assumed  that  the  natural  antibodies  were  the 
result  of  virus  expression  in  organs  other  than  the  mammary  gland.   In  the 
humoral  cytotoxicity  assay,  all  sera  from  tumor-bearing  mice  were  cytotoxic 
to  the  mammary  tumor  cells  but  only  at  high  dilutions.  The  inhibitor  of 
the  cytotoxic  activity  was  partially  removed  at  lower  dilutions  by  incubating 
the  sera  with  peritoneal  cells. 

Utilizing  the  chromium  release  cytotoxicity  assay,  the  contractor  found 
that  mouse  sera  can  block  cytotoxic  action  of  a  rabbit  antiserum  to  gp52. 
Serum  collected  from  an  8-week-old  GR  female  had  considerably  less  inhibi- 
tory activity  than  that  from  a  48-week-old  mouse.   Results  indicate  that 
blocking  was  probably  not  caused  by  immune  complexes  in  mouse  sera  but 
more  likely  free  gp52. 

Vaccination  experiments  are  continuing.   The  vaccines  were  derived  from 
purified  MuMTV  preparation  and  approximately  sixty  percent  of  the  protein 
fractions  consisted  of  gp52.   Subcutaneous  inoculation  of  10  mg  MuMTV-S 
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derived  vaccine  significantly  delayed  the  appearance  of  primary  mammary 
tumors  in  GR  and  BALB/cfC3H  mice  (strains  with  high  incidences  of  mammary 
cancer);  in  BALB/c  and  C3Hf  mice,  which  have  a  moderate  tumor  incidence  at 
an  advanced  age,  this  treatment  resulted  in  a  slight  and  substantial 
acceleration,  respectively,  of  primary  tumor  development. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
expression  of  MuMTV  in  nonmammary  gland  tissue  and  the  effect  of  cocarcinogens 
on  the  expression  of  MuMTV  is  important  to  understanding  the  pathogenesis 
of  viral ly-induced  breast  cancer  and  to  prospective  prevention  or  control 
of  this  disease. 

Proposed  Course:  To  continue  studies  on  the  mam-gene  product  and  the 
development  of  a  vaccine  to  prevent  mammary  tumors  in  the  mouse. 

Date  Contract  Initiated:  April  26,  1974 

Current  Annual  Level:  $90,000 

SLOAN-KETTERING  INSTITUTE  FOR  CANCER  RESEARCH  (N01-CP6-1053) 

Title:  Studies  to  Determine  a  Viral  Involvement  In  Feline  Mammary 
Carcinoma 

Contractor's  Project  Director:  Dr.  Nurul  H.  Sarkar 

Project  Officer  (NCI):   Dr.  John  Dahlberg 

Objectives:  To  employ  techniques  of  virus  isolation,  cell  culture,  immun- 
ology and  biochemistry  to  elucidate  a  possible  viral  etiology  in  feline 
mammary  carcinoma. 

Major  Findings:   Six  epithelial  feline  mammary  tumor  cell  cultures, 
established  in  the  contractors  laboratory,  have  been  cocultivated  with  bat 
lung  (88)  cells,  rhesus  monkey  (DBSFRhL-1)  cells,  rabbit  (SIRC)  cells, 
human  rhabdomyosarcoma  (A204)  cells,  mouse  (SC-1)  cells,  dog  thymus  (FCF) 
cells  and  fetal  cat  (FEC)  cells  in  an  attempt  to  propagate  the  putative 
feline  mammary  tumor  virus.  Intracytoplasmic  and  intracisternal  A  particles 
were  observed  in  several  cocultivated  cultures,  but  a  relationship  could 
not  be  established  with  MuMTV  by  immunofluorescence  or  radioimmunoassay. 
None  of  the  cocultivated  cultures  produced  RD114  or  feline  leukemia  virus. 
Tumors  were  produced  when  the  cocultivated  cultures  were  inoculated  into 
athymic  nude  mice.  Very  low  levels  of  reverse  transcriptase  were  detectable 
in  all  six  epithelial  feline  mammary  tumor  cell  cultures. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Currently,  the  study  of  virus  induction  of  mammary  carcinoma  has  been 
confined  to  mouse  systems.  Evidence  suggests  a  virus  may  be  associated 
with  human  breast  cancer.   Studies  to  extend  knowledge  of  viruses  in 
relation  to  this  disease  in  animal  species  other  than  the  mouse  may  yield 
greater  insight  into  factors  which  bear  upon  the  human  disease. 
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Proposed  Course:   This  contract  terminated  March  31,  1979. 

Date  Contract  Initiated:  June  27,  1976 

Current  Annual  Level:  $40,000  (4  month  extension) 

TEL  AVIV  UNIVERSITY  (N01-CP7-101 1 ) 

Title:   Immunization  of  Mice  with  Purified  MuMTV  Polypeptides 

Contractor's  Project  Director:   Dr.  Asher  Frensdorff 

Project  Officer  (NCI):  Dr.  Sandra  Ruscetti 

Objectives:  To  study  the  cellular  and  humoral  responses  of  mice  to  MuMTV 
polypeptides  and  to  immunize  mice  against  spontaneous  mammary  neoplasia 
with  purified  MuMTV  structural  proteins. 

Major  Findings:  Studies  of  antigenic  differences  between  various  MuMTVs, 
for  the  purpose  of  obtaining  a  better  understanding  of  type  specificity 
and  convenient  markers  for  identification,  were  extended.  Additional 
antisera,  which  detect  antigenic  determinants  on  C3H-MuMTV  not  present  on 
RIII  virus  have  been  studied.  Only  one  of  all  the  anti-MuMTV  sera  studied 
did  not  distinguish  between  these  two  virions.  A  study  of  non-MuMTV-coded, 
MuMTV-associated  proteins  was  made  in  order  to  assess  the  fine  specificity 
of  the  radioimmune  assay  (RIA)  routinely  used  for  titration  of  antibody  to 
MuMTV  in  mouse  sera.  Antisera  prepared  in  appropriate  hosts  against 
likely  contaminants,  such  as  MuMTV- negative  mouse  milk,  calf-serum  proteins, 
mouse  immunoglobulins  and  mouse-coded  H-2  antigens  were  used  in  RIAs  and 
competition  RIAs  for  this  purpose.   No  IgG  or  IgA  were  detectable  in  MuMTV 
preparations.  C3H-MuMTV  was  found  to  contain  at  least  one  calf-serum 
protein,  while  one  (or  more)  milk  antigens  were  found  in  Rlll-virus. 
These  two  proteins  cross-reacted  serologically.  Anti  H-2  antiserum  was 
raised  in  mice  by  immunization  with  spleen  cells  from  very  young  C3Hf  and 
RIII  mice  which  presumably  do  not  express  MuMTV  antigens.   Nevertheless, 
the  antisera  displayed,  in  addition  to  cytotoxicity  on  appropriate  target 
cells,  anti-  MuMTV  activity  at  very  high  titers.   This  anti -MuMTV  activity 
persisted  even  after  all  the  cytotoxic  anti  H-2  activity  had  been  absorbed 
out  by  the  donor  cells. 

Ten  microgram  doses  of  intact  C3H-MuMTV  or  gp52  purified  from  the  same 
virus  were  administered  to  different  strains  of  mice.  Marked  differences 
between  the  immune  responses  of  Rlllf,  C3Hf  and  C57B1  mice  to  these  two 
antigens  were  observed.   Rlllf  mice  displayed  the  highest  response,  and 
C3Hf  the  lowest.  The  responses  of  the  same  strains  of  mice  to  sheep  red 
blood  cell  (SRBC)  did  not  reflect  this  pattern.   Responses  to  gp52  (5  mg 
given  once  or  twice)  were  generally  low,  but  dose-dependent.   No  significant 
complement-dependent  cytotoxic  antibody  response  was  noted  with  any  of  the 
immunization  schedules  studied. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
procedure  of  preparing  vaccines  with  structurally  intact  viruses  can  be 
dangerous  since  potentially  oncogenic  materials  can  be  transmitted  as 
immunogens.  This  project  will  explore  whether  beneficial  effects  can  be 
achieved  from  a  safe  vaccine  which  does  not  contain  infectious  nucleic 
acids. 

Proposed  Course:   Selected  female  mice  will  be  immunized  with  an  MuMTV 
nucleic  acid-free  immunogen  complex  and  observed  for  occurrence  of  spon- 
taneous tumors.  The  humoral  and  cell-mediated  immunity  to  viral  antigens 
will  be  monitored  in  all  immunized  and  control  animals. 

Date  Contract  Initiated:   September  9,  1977 

Current  Annual  Level:  $112,784 
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SUMMARY  REPORT 
RESEARCH  RESOURCES 


The  Research  Resources  area  of  the  Biological  Carcinogenesis  Branch  (BCB) 
is  responsible  for  planning,  initiating,  and  maintaining  a  coordinated 
program  to  anticipate  and  meet  the  needs  of  the  extramural  investigators 
funded  by  the  Branch,  as  well  as  other  investigators  in  the  area  of  cancer 
research,  for  research  resources  and  logistical  support.  This  coordinated 
program  includes  the  initiation,  development,  maintenance,  and  management 
of  resource  contracts  and  the  responsibility  for  the  day-to-day  general 
management  and  direction  of  all  resources  distribution. 

Laboratory  investigations  carried  out  under  the  sponsorship  of  the  BCB 
depend  on  the  availability  of  adequate  quantities  of  viruses,  viral  reagents, 
antisera,  animals,  and  clinical  and  laboratory  materials  of  optimal  purity, 
viability,  and  potency.  Research  Resources  provides  these  research  materials 
and  other  supportive  activities  through  contract  operations  representing 
four  general  areas  of  activities.  These  include:  activities  directed 
toward  production  and  characterization  of  purified  viruses,  viral  reagents, 
and  appropriate  antisera;  activities  concerned  with  animal  resources, 
including  production  of  pathogen-free  species  of  animals,  breeding  of 
primates,  maintenance  of  animal  colonies,  and  containment-type  animal 
holding  facilities;  activities  directed  toward  the  provision  of  specialized 
testing  services  for  the  examination  of  experimental  materials;  and  activ- 
ities concerned  with  acquisition,  collection,  storage,  inventory,  and 
distribution  of  normal  and  malignant  human  specimen  material. 

During  the  year,  Research  Resources  has  coordinated  the  distribution  of  a 
wide  variety  of  biological,  chemical,  and  materiel  resources  to  both  NCI 
intramural  investigators  and  BCB  collaborating  investigators.  During  this 
period,  the  purified  and  concentrated  products  from  approximately  35,000 
liters  of  tissue  culture-grown  viruses,  propagated  in  over  30  different 
cell  lines,  were  distributed  in  over  1,100  shipments  to  over  400  partici- 
pating laboratories  throughout  the  world.  Additionally,  over  200  grams  of 
avian  myeloblastosis  virus  (AMV)  was  sent  to  60  investigators.  Over  5.5 
million  units  of  purified  AMV  reverse  transcriptase  was  distributed  to  444 
researchers  in  approximately  500  shipments.  The  Cell  Culture  Laboratory 
at  the  Naval  Biosciences  Laboratory,  Oakland,  California  distributed  over 
1,100  cell  culture  seed  stocks  to  over  170  individual  scientists  and 
analyzed  over  210  individual  cell  cultures,  submitted  by  approximately  30 
laboratories,  for  cell-line  purity  and  species  identification.  The  Child 
Research  Center  of  Michigan  has  performed  diagnostic  studies  on  267  cell 
cultures  with  23%  proving  to  be  other  than  the  presumptive  identification 
by  the  submitting  laboratory.  In  addition  to  these  activities,  Research 
Resources  has  coordinated  the  distribution  of  a  variety  of  resources  to 
Russian,  French,  and  Japanese  scientists  in  keeping  with  formal  U.S.  or 
NCI  international  agreements  with  those  countries  covering  the  mutual 
exchange  of  cancer  research  materials.  The  materiel  supplied  included 
purified  and  concentrated  viruses  of  murine,  feline,  avian,  and  primate 
origin;  specialized  viral  proteins  and  antigens;  normal  and  infected 
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tissue  culture  cell  lines;  and  a  wide  range  of  antisera  prepared  in  a 
variety  of  host  animals. 

Research  Resources  is  also  responsible  for  the  management  of  the  distri- 
bution of  viruses,  viral  components,  and  cell  cultures  prepared  at  the 
Frederick  Cancer  Research  Center  (FCRC)  and  provided  to  BCB  collaborating 
laboratories.  During  this  report  period,  over  16,000  liters  of  virus 
materials  were  produced  and  purified;  and  over  18,000  ml.  of  various  virus 
concentrates  were  released  to  investigators  as  directed  .  All  Program 
requests  for  viruses  available  from  FCRC  have  been  met  and  approximately 
2,000  ml.  of  virus  concentrates  remain  available  at  the  FCRC  virus 
repository  to  meet  additional  needs. 

Research  Resources  also  prepares  a  biannual  catalogue  listing  and  describing 
the  resources  available  to  collaborating  laboratories.  A  revised  new 
edition  is  being  prepared  this  year  for  distribution  to  BCB  grantees  and 
contractors. 

During  this  report  period,  a  comprehensive  analysis  of  the  overall  resources 
production  and  distribution  program  was  undertaken.  To  obtain  a  complete 
annual  estimate.  Fiscal  Year  1978  was  selected  for  review.  The  virus 
production  and  antisera  preparation  effort  was  shared  by  seven  contracts 
whose  funding  represented  54  percent  of  the  total  resources  budget.  The 
animal  resource  area  accounted  for  23%  of  the  budget,  provision  of  testing 
and  service  efforts  accounted  for  16.5%  and  human  specimen  acquisition  and 
distribution  accounted  for  the  remaining  6.5%.  The  inventory  of  available 
RNA  tumor  viruses  included  53  agents  of  which  17  were  in  active  production. 
Inventory  of  the  DNA  viruses  included  three  agents,  all  of  which  were  in 
active  production. 

Studies  in  the  RNA  program  area  accounted  for  approximately  70%  of  the 
antisera,  viruses,  and  animals  distributed  by  Research  Resources  in  the 
last  fiscal  year.  The  distribution  of  50%  of  the  AMV  reverse  transcriptase, 
40%  of  the  testing  services,  and  61%  of  human  specimens  to  non-BCB  program 
areas  reflect  the  impact  of  resources  on  the  scientific  community  in 
general . 

It  is  anticipated  that  the  distribution  of  resources  will,  in  the  future, 
reflect  more  closely  the  relationships  of  branch  research  funding  for  the 
RNA,  DNA  and  Special  Projects  areas.  This  will  result  in  part  from  an 
increased  awareness  on  the  part  of  the  scientific  community  of  the  availa- 
bility of  reagents  and  services,  and  partly  from  a  concerted  effort  on  our 
part  to  provide  resources  needed  by  and  appropriate  to  the  thrust  of  the 
scientific  disciplines  supported  by  the  branch. 
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Contractor 

American  Type 
Culture  Collection 

Child  Research 
Center  of  Michigan 

Child  Research 
Center  of  Michigan 

Electro- Nucleonics 
Laboratories,  Inc. 

Electro-Nucleonics 
Laboratories,  Inc. 

Emory  University 


Emory  University 


Flow  Laboratories 
Inc. 

Health  Research, 
Inc. 

Hektoen  Institute 
for  Medical  Res. 


Hospital  for  Sick 
Children 

Huntingdon 
Research  Center 

Japanese  Founda- 
tion for  Cancer 
Research 

Jewish  Hosp.  & 
Med. -Center  of 
Brooklyn 

Life  Sciences, 
Inc. 


CONTRACT  INDEX 

RESEARCH  RESOURCES 

No.  Project  Title  Page 

NOl  CP  61047   Curatorial  Preservation  &  Develop-    506 
ment  of  Reference-Grade  Tumor  Viruses 

NOl  CP  33333   Inter-  and  Intraspecies  Identifica-    507 
tion  of  Cancer  Cells  In  Vitro 

NOl  CP  91003   Inter-  and  Intraspecies  Identifica-    507 
tion  of  Cell  Cultures 

NOl  CP  23249   Production  of  Oncogenic  or  508 

Potentially  Oncogenic  Virus 

NOl  CP  91001   Large  Scale  Production  of  Oncogenic    509 
or  Potentially  Oncogenic  Viruses 

NOl  CP  33343   Maintenance  of  an  Irradiated  Monkey   510 
Colony 

NOl  CP  61051   Supply  of  Human  Tumor  Specimens  &     511 
Related  Materials  for  Cancer  Research 

NOl  CP  61000   Repository  of  Human  Neoplastic  Tissue  512 
for  the  NCI  Virus  Cancer  Program 

NOl  CP  43392   Supply  of  Blood  and  Tissue  Specimens   513 
from  Patients  with  Malignancies 

NOl  CP  43344   Supply  of  Fresh  Human  Materials      514 
Obtained  from  Patients  with 
Neoplastic  Diseases 

NOl  CP  51040   Normal  and  Leukemic  Human  Tissue      514 
Col  lection 

NOl  CP  91004   Preparation  of  Antisera  to  Oncogenic   515 
or  Potentially  Oncogenic  Viruses 

NOl  CP  71032   Supply  of  Japanese  &  Asiatic  Rodent    516 
&  Primate  Materials 

517 
518 


NOl  CP  43251 


NOl  CP  33291 


Supply  of  Human  Specimen  Material 
from  Patients  with  Chromosomal  Ab- 
normalities and  Malignancies 

Study  and  Production  of  Avian 
Leukosis  Viruses 
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Life  Sciences, 
Inc. 

Life  Sciences, 
Inc. 


Litton  Bionetics, 
Inc. 

Litton  Bionetics, 
Inc. 


Mason  Research 
Institute 


Mason  Research 
Institute 


Memorial  Hosp.  for 
CA  &  Allied 
Diseases 

Microbiological 
Associates,  Inc. 

Microbiological 
Associates,  Inc. 


Navy,  Department 
of 


Pfizer,  Inc. 


Pfizer,  Inc, 


Rush-Presby.-St. 
Luke's  Medical  Ctr. 

Saint  Joseph' s 
Hospital 

Saint  Jude 
Children' s 
Research  Hospital 


NOl  CP  61005 

NOl  CP  81023 

NOl  CP  61006 

NOl  CP  91022 

NOl  CP  61052 

NOl  CP  71000 

NOl  CP  61038 

NOl  CP  33288 

NOl  CP  91016 

YOl  CP  80500 

NOl  CP  33234 

NOl  CP  91018 

NOl  CP  71014 


Production  and  Maintenance  of        519 
Selected  Reagent  Grade-SPF  Animals 

Production,  Purification  and  Con-     520 
centration  of  Potentially  Oncogenic 
Viruses 

Facility  to  Provide  and  Maintain      520 
Subhuman  Primates  for  Cancer  Research 

Operation  of  a  Facility  to  Provide    521 
and  Maintain  Nonhuman  Primates  for 
Cancer  Research 

Role  of  Hormonal  Factors  on  Induction  522 
of  Mammary  Tumors  in  M-PMV  Infected 
Animals 

Support  Effort  for  Coordinated       523 
Processing  of  Fresh  and  Viable  Human 
Specimen  Materials 

Acquisition  of  Human  Tumor  Specimens   523 
for  Viral  Studies  (Tumor  Procurement 
Center) 

Development  of  Lab  Animal  Virus  Diag-  524 
nostic  Reagents/Operation  of  Serv.  Lab 


Operation  of  a  Repository  and  Dis- 
tribution Center  for  Biological 
Materials 

Development  and  Characterization  of 
Cell  Substrates  for  Utilization  in 
Cancer  Research 

Large  Scale  Tissue  Culture  Virus 
Production  for  Cancer  Research 

Large  Scale  Tissue  Culture  Virus 
Production  for  Cancer  Research 

Marmoset  Colony  for  Cancer  Research 


NOl  CP  33393   Tissue  Procurement  from  Patients 
with  Malignancies 

NOl  CP  71030   Human  Specimen  Acquisition  for 
Cancer  Research 


525 

526 

527 
529 
530 
531 
532 
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Sloan-Kettering 
Inst,  for  Cancer 
Research 

Southwest 
Foundation  for 
Res.  &  Ed. 

Tennessee, 
University  of 
(Memphis) 

Tulane 
University 


University 
Hospitals 
of  Cleveland 


NOl  CP  71003   Influence  of  Virus- Related  Genes      532 
on  Susceptibility  to  Cancer 


NOl  CP  33340   Housing  and  Maintenance  of  a         533 
Chimpanzee  Breeding  Colony 


NOl  CP  61020   Supply  of  Fresh  and  Frozen  Brain      534 
Tissues  for  Cancer  Research 


NOl  CP  33396   Maintenance  of  a  Colony  of  Nursery-    534 
Reared,  Sero-Negative,  HSV-Free 
Squirrel  Monkeys 

NOl  CP  61007   Supply  of  Pediatric  Specimen         535 
Material  from  Neoplastic  Diseases 


University         NOl  CP  33222   The  Production  of  Avian  and 
Laboratories,  Mammalian  Oncogenic  Viruses  and 

Inc.  Antisera 


536 
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CONTRACT  REPORTS 

RESEARCH  RESOURCES 

Dr.  John  S.  Cole,  III 

AMERICAN  TYPE  CULTURE  COLLECTION  (N01-CP6-1047) 

Title:  Curatorial  Preservation  and  Development  of  Reference  Grade  Tumor 
Viruses 

Contractor's  Project  Director:  Or.  Charles  D.  Aldrich 

Project  Officer  (NCI):  Dr.  John  S.  Cole,  III 

Objectives:  To  biologically  characterize  and  historically  trace  the 
origin  of  selected  groups  of  tumor  viruses,  including  avian,  murine, 
feline,  and  primate,  in  order  to  develop  and  obtain  reference  grade  tumor 
virus  materials. 

Major  Findings:  Titrations  of  leukemogenic  activity  in  BALB/c  mice  were 
reported  for  the  Rauscher  and  Moloney  strains  of  murine  leukemia  virus 
(MuLV).  A  significant  effect  of  sex  of  test  animals  was  noted  for  the 
Rauscher  MuLV,  with  female  mice  being  significantly  more  susceptible.  No 
significant  effect  of  sex  on  leukemia  induction  by  the  Moloney  or  Friend 
strains  of  MuLV  was  observed.  Non-ecotropic  type  C  virus  was  isolated 
from  splenic  tissue  of  BALB/c  mice  infected  with  Moloney  MuLV.  Based  upon 
infectivity  for  murine  and  non-murine  cells  and  neutralization  by  anti-FMR 
and  anti-BALB/c  endogenous  xenotropic  virus  antisera,  the  non-ecotropic 
viruses  recovered  appear  to  be  recombinants  between  the  ecotropic  MuLV 
(Moloney)  used  for  infection  and  the  endogenous  xenotropic  genome.  No 
non-ecotropic  viruses  could  be  recovered  from  tissues  of  Rauscher  virus- 
infected  BALB/c  mice.  Leukemogenic  activity  of  ecotropic  and  non-ecotropic 
virus  recovered  from  leukemic  mice  was  determined. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Virus  materials  are  supplied  to  investigators  throughout  the  world  by 
Research  Resources.  Though  it  is  important  that  highly  characterized 
reference  stocks  of  these  viruses  be  available,  it  has  proved  to  be  feasible 
to  provide  these  stocks  with  appropriate  characterization  data  through 
individual  virus  production  contracts. 

Proposed  Course:   This  contract  terminated  on  June  14,  1979. 

Date  Contract  Initiated:   June  15,  1976 

Current  Annual  Level:   No  funds  in  FY  79. 
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CHILD  RESEARCH  CENTER  OF  MICHIGAN  (N01-CP3-3333) 

Title:  Inter-  and  Intraspecies  Identification  of  Cancer  Cells  In  Vitro 

Contractor's  Project  Director:  Dr.  Ward  D.  Peterson,  Jr. 

Project  Officer  (NCI):  Dr.  John  S.  Cole,  III 

Objectives:  This  contract  provides  the  Biological  Carcinogenesis  Branch 
collaborating  investigators  with  a  service  for  rapid  establishment  or 
confirmation  of  species  identity  of  cell  culture  systems. 

Major  Findings:  This  effort  was  in  existence  for  two  months  (October  1, 
1978  -  December  12,  1978).  During  this  time,  it  continued  to  provide  high 
quality  cell  identification  service. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  In 
the  search  for  oncogenic  viruses,  many  cell  cultures  from  the  same  or 
different  species  are  used  concurrently,  which  offer  frequent  opportunities 
for  cross  contamination.   In  multiple-species  tumor  transplantations,  the 
species  derivation  of  induced  tumors  sometimes  comes  into  question. 
Generally,  the  significance  of  virus  presence  in  tissue  cells,  the  ability 
to  grow  virus,  or  the  validity  of  virus  isolator  systems  are  all  dependent 
upon  the  assurance  of  the  identity  of  the  cell  cultures  used. 

Proposed  Course:  This  contract  terminated  December  31,  1978,  and  was 
replaced  by  a  successor,  N01-CP9-1003. 

Date  Contract  Initiated:  June  25,  1973 

Current  Annual  Level:  No  funds  in  FY  79. 

CHILD  RESEARCH  CENTER  OF  MICHIGAN  (N01-CP9-1003) 

Title:   Inter-and  Intraspecies  Identification  of  Cancer  Cells  In  Vitro 

Contractor's  Project  Director:  Dr.  Ward  D.  Peterson,  Jr. 

Project  Officer  NCI:  Dr.  John  S.  Cole,  III 

Objectives:  This  contract  provides  both  collaborating  investigators  of 
the  Biological  Carcinogenesis  Branch  (BCB)  and  members  of  the  general 
scientific  community  with  a  service  for  rapid  establishment  or  confirmation 
of  species  identity  of  cell  culture  systems. 

Major  Findings:  During  this  report  period,  257  cell  cultures  were  re- 
ceived and  characterized  by  554  separate  tests  that  utilized  genetic 
markers  of  three  different  kinds;  i.e.,  species  membrane  antigens,  iso- 
zymes, and  chromosome  analysis.  Cell  species  encountered  in  the  cell 
cultures  received  numbered  17,  with  approximately  50  percent  of  cultures 
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being  of  human  origin.  Overall,  75.7  percent  of  the  cultures  were  con- 
firmed by  characterization  studies  as  being  of  the  species  of  origin 
designated  by  the  submitting  investigator.  The  species  of  eight  cell 
lines  either  unknown  or  undesignated  by  the  submitting  investigator  was 
established.   In  only  one  of  14  cocultivated  cultures  could  both  species 
of  cells  be  found.  Twenty- two  percent  of  the  large  number  of  human  cell 
cultures  received  for  study  were  found  to  be  contaminated  either  by  another 
species  of  cell  or  by  other  human  cell  lines. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  In 
the  search  for  oncogenic  viruses,  many  cell  cultures  from  the  same  or 
different  species  are  used  concurrently,  which  offer  frequent  opportunities 
for  cross  contamination.   In  multiple-species  tumor  transplantations,  the 
species  derivation  of  induced  tumors  sometimes  comes  into  question. 
Generally,  the  significance  of  virus  presence  in  tissue  cells,  the  ability 
to  grow  virus,  or  the  validity  of  virus  isolaton  systems  are  all  dependent 
upon  the  assurance  of  the  identity  of  the  cell  cultures  used. 

Proposed  Course:  This  effort  was  subject  to  a  competitive  selection 
during  the  year.  The  incumbent,  as  the  successful  offeror,  will  continue 
to  provide  service  to  BCB  grantees  and  contractors  by  rapidly  determining 
interspecies  and  intraspecies  identity  of  cell  culture  systems.  Addi- 
tionally, the  contractor  will  extend  and  develop  marker  systems  in  ac- 
cordance with  needs  for  identification. 

Date  Contract  Initiated:  January  1,  1979 

Current  Annual  Level:  $143,259 


ELECTRO-NUCLEONICS  LABORATORIES,  INC.  (NQ1-CP2-3249) 

Title:   Large-Scale  Production  of  Oncogenic  Viruses 

Contractor's  Project  Director:  Mr.  John  Lemp,  Jr. 

Project  Officer  (NCI):   Dr.  John  S.  Cole,  III 

Objectives:  To  provide  a  service  related  to  the  isolation,  large-scale 
production,  concentration,  and  assay  of  oncogenic  viruses  of  animals  and 
potentially  oncogenic  viruses  of  humans.   Production  and  quality  control 
involve  tissue  culture,  electron  microscopy,  immunology,  and  various 
biochemical /biophysical  techniques. 

Major  Findings:   During  this  report  period,  this  effort  was  extended  for 
three  months,  to  January  2,  1979,  to  allow  for  competitive  selection. 
During  that  time  the  contractor  continued  to  produce  ecotropic  and  xeno- 
tropic  viruses  for  the  Biological  Carcinogenesis  Branch  (BCB)  investigators. 

The  xenotropic  viruses  now  comprise  about  half  of  the  contractors  total 
required  production  volume.   The  cell  lines  yielding  xenotropic  virus  only 
produce  about  one- tenth  as  much  virus,  compared  to  the  exogenous  viruses. 
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Therefore,  considerably  increased  virus  tissue  culture  fluid  volumes  are 
required  to  maintain  equivalent  quantities  of  concentrated  xenotropic 
virus  for  the  various  recipient  investigators. 

The  quality  of  the  contractor's  virus  products  is  frequently  monitored  by 
gel  electrophoretic  analysis  of  viral  RNA  (the  spectrophotometer  scanning 
of  the  gel  detects  approximately  one  microgram  of  RNA)  and  by  polyacrylamide 
gel  electrophoresis  (PAGE)  analysis  for  the  viral  structural  protein 
profile  and  envelope  glycoprotein  content. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  In 
order  to  carry  out  important  research  on  the  biochemistry  and  biophysics 
of  oncogenic  animal  viruses,  it  is  imperative  that  large  quantities  of 
concentrated  virus  be  available  for  analysis.  This  contract  helps  meet 
this  need  with  oncogenic  animal  viruses  that  have  been  produced  under 
rigidly  controlled  conditions,  and  also  serves  to  find  the  best  means  of 
producing  and  concentrating  large  quantities  of  new  candidate  human  cancer 
viruses  as  they  are  discovered. 

Proposed  Course:  This  contract  terminated  on  January  7,  1979. 

Date  Contract  Initiated:  March  27,  1972 

Current  Annual  Level:  $162,499  (for  three  months) 

ELECTRO-NUCLEONICS  LABORATORIES,  INC.  (N01-CP9-1001) 

Title:   Large-Scale  Production  of  Oncogenic  or  Potentially  Oncogenic 
Viruses 

Contractor's  Project  Director:  Mr.  John  Lemp,  Jr. 

Project  Officer  (NCI):  Dr.  John  S.  Cole,  III 

Objectives:  To  provide  a  service  related  to  the  isolation,  large-scale 
production,  concentration,  and  assay  of  oncogenic  viruses  of  animals  and 
potentially  oncogenic  viruses  of  humans.  Production  and  quality  control 
involve  tissue  culture,  electron  microscopy,  immunology,  and  various 
biochemical /biophysical  techniques. 

Major  Findings:  During  the  past  year,  8,260  liters  of  virus-containing 
fluids  were  harvested  from  several  diverse  tissue  culture  systems.  As 
directed  by  the  NCI  project  officer,  concentrates  of  purified  viruses, 
cells  and  special  vaccine  preparations  were  distributed  to  the  Research 
Resources  repository  to  individual  investigators  involved  in  a  variety  of 
research  projects.  More  than  200  shipments  to  47  research  groups  throughout 
the  world  emphasized  the  flexibility,  value  and  far-reaching  scope  of  this 
resources  program.  The  major  products  included  ecotropic  viruses  (AKR, 
Gross  leukemia  and  Moloney  leukemia),  endogenous  viruses  (AT-124  and 
BC-194:  BALB  virus  1),  and  xenotropic  viruses  (BC  177:  BALB  virus  2, 
BC  169:  BALB  virus  2,  BC232:  NIH,  BC  232:  NZB,  Clone  35:  NZB). 
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Cell  lines  yielding  xenotropic  viruses  generally  produce  about  one-tenth 
as  many  virons  as  those  producing  ecotropic  viruses.  Thus,  since  the 
xenotropic  viruses  now  comprise  about  half  of  the  total  requested  pro- 
duction, considerably  increased  volumes  of  tissue  culture  fluids  are 
required  to  maintain  equivalent  quantities  of  concentrate  xenotropic 
viruses  for  the  various  recipient  investigators. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  In 
order  to  carry  out  important  research  on  the  biochemistry  and  biophysics 
of  oncogenic  animal  viruses,-  it  is  imperative  that  large  quantities  of 
concentrated  virus  be  available  for  analysis.  This  contract  helps  meet 
this  need  with  oncogenic  animal  viruses  that  have  been  produced  under 
rigidly  controlled  conditions,  and  also  serves  to  find  the  best  means  of 
producing  and  concentrating  large  quantities  of  new  candidate  human  cancer 
viruses  as  they  are  discovered. 

Proposed  Course:  This  effort  was  subjected  to  competitive  selection 
during  the  contract  year.  The  incumbent,  as  winner  of  the  competition, 
will  continue  to  provide  regular  AKR  virus,  AKR  virus  with  high  yields  of 
gp70,  and  four  xenotropic  murine  viruses;  and  will  provide  other  special 
preparations  as  requested  by  the  NCI  project  officer.  The  contractor  will 
continue  to  develop  and  optimize  methods  for  producing  the  highest  virus 
yield  with  consistantly  high  biological  qualities,  with  the  flexibility  to 
quickly  accommodate  shifts  in  Program  requirements. 

Date  Contract  Initiated:  January  8,  1979 

Current  Annual  Level:   $693,886 

EMORY  UNIVERSITY,  YERKES  PRIMATE  CENTER  (N01-CP3-3343) 

Title:  Maintenance  of  a  Colony  of  Irradiated,  Aging  Rhesus  Monkeys 

Contractor's  Project  Director:  Dr.  Harold  McClure 

Project  Officer  (NCI):   Dr.  Garrett  V.  Keefer 

Objectives:  To  monitor  the  incidence  of  tumors  in  a  unique  group  of 
irradiated,  aging  rhesus  monkeys  and  to  supply  tissue  from  tumors  to  the 
Biological  Carcinogenesis  Branch  (BCB)  collaborators  for  transplantation, 
tissue  culture,  and  virus  isolation  studies. 

Major  Findings:  Tri annual  physical  examinations  have  been  continued  on 
each  of  the  52  rhesus  monkeys  included  in  this  study.  The  periodic  ex- 
aminations concentrate  on  the  detection  of  developing  neoplasms.  Most  of 
the  animals  remain  in  fair  to  good  physical  condition.   During  the  most 
recent  survey,  nine  animals  were  classified  as  moderately  to  severely  ema- 
ciated; eight  animals  were  noted  to  be  relatively  thin;  and  35  animals 
were  noted  to  be  in  fair  to  good  physical  condition.  Skin  and/or  subcu- 
taneous nodules  or  masses  are  present  in  14  animals.   Most  of  these  consist 
of  small  papi 1 loma-1 ike  lesions  of  the  skin  or  small  subcutaneous  masses. 
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Two  animals  have  large  subcutaneous  masses;  one  has  a  large  lipoma  in  the 
thigh,  and  the  other  has  an  adenoma  of  the  right  parotid  salivary  gland. 
Two  animals  have  basal  cell  carcinomas  of  the  skin.  Three  animals  have 
large  masses  in  the  lower  abdomen  in  the  region  of  the  uterus.  Two  pro- 
geny of  the  breeding  program  are  showing  progressive  weight  loss,  variable 
degrees  of  anemia,  and  excessive  accumulation  of  iron-positive  pigment  in 
liver  biopsies. 

During  the  past  year,  six  animals  in  this  group  died  or  were  sacrificed  in 
moribund  condition.  One  death  was  associated  with  anesthesia;  one  animal 
had  bacterial  pneumonia  and  septicemia;  one  death  was  associated  with 
extensive  endometriosis  with  abdominal  hemorrhage  and  peritonitis;  and 
three  animals  had  neoplasms.  One  of  the  latter  had  two  primary  tumors  and 
one  had  three  primary  neoplasms.  Tumors  included  one  animal  with  a  colon 
carcinoma,  a  carcinoma  of  the  ampulla  of  Vater,  and  multiple  leiomyomas  of 
the  uterus;  one  animal  with  a  hepatocellular  carcinoma  and  intrahepatic 
cholangiocarcinoma  (the  former  showed  extensive  metastasis  to  the  lungs); 
and  one  animal  with  a  carcinoma  of  the  small  intestine  that  resulted  in 
obstruction.  Investigators  in  the  Biological  Carcinogenesis  program 
received  159  specimens  during  the  past  year.  These  included  162  serum 
samples  and  seven  tumor  specimens  from  the  hepatocellular  carcinoma  and 
lung  metastases. 

Observations  in  this  group  of  animals  continue  to  confirm  their  value  as  a 
source  of  nonhuman  primate  tumor  material,  as  20  of  42  (47.6  percent) 
animals  which  have  died  have  had  neoplasms.  Sixteen  of  the  20  animals  (80 
percent)  with  tumors  had  a  history  of  radiation  exposure. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
BCB  conducts  collaborative  projects  for  the  study  of  relationships  between 
the  etiologies  of  tumors  of  various  primates.  This  project  provides  tumor 
tissues  and  other  important  specimens  from  aging,  irradiated  subhuman 
primates  for  research  sponsored  by  the  BCB.  Malignant  changes  in  these 
irradiated  primates  may  provide  useful  information  which  might  be  applied 
to  humans,  who  are  also  subjected  to  similar  physical  stresses. 

Proposed  Course:  The  entire  group  of  monkeys  will  continue  to  be  moni- 
tored for  neoplasia  by  physical  and  hematologic  examinations.  All  tumors 
which  develop  will  be  evaluated  by  the  contractor  using  light  and  electron 
microscopy.  Specimens  of  these  tumors  will  be  made  available  to  BCB 
investigators.  In  addition,  a  program  is  underway  to  evaluate  the  inci- 
dence of  leukemia  or  other  tumors  in  infants  with  aging  and  irradiated 
parents. 

Date  Contract  Initiated:  May  1,  1971 

Current  Annual  Level:   $30,000 

EMORY  UNIVERSITY  SCHOOL  OF  MEDICINE  (N01-CP6-1Q51) 

Title:   Supply  of  Human  Tumor  Specimens  and  Related  Material  for  Cancer 
Research 
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Contractor's  Project  Director:   Dr.  Douglas  R.  Murray 

Project  Officer(s)  (NCI):  Ms.  Wilma  L.  Varrato 

Dr.  John  S.  Cole,  III 

Objectives:  To  supply  by-product  surgical  human  mammary  tissue  and  serum 
to  NCI  for  utilization  in  cancer  research. 

Major  Findings:  During  the  past  year,  the  contractor  supplied  51  tissue        fl 
specimens  and  25  were  specimens  of  the  tissue  specimens;  four  were  fresh        ^ 
viable  tissues  and  47  were  frozen.  The  major  portion  of  the  specimens 
were  malignant  breast  tumors.  Other  diagnoses  included  liposarcoma, 
melanoma,  and  benign  tumors. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Finding  of  virus-like  particles  as  well  as  70S  RNA  and  reverse  trans- 
criptase in  breast  cancer  tissue  by  several  investigators  strongly  suggest 
that  a  virus  may  be  associated  with  human  breast  cancer,  therefore,  breast 
neoplastic  specimens  are  of  importance  in  studies  of  the  possible  viral 
etiology  of  human  mammary  cancer.  A  substantial  number  of  specimens  now 
exist  in  the  Research  Resources  repository. 

Proposed  Course:  This  contract  terminated  on  June  27,  1979. 

Date  Contract  Initiated:  June  28,  1976 

Current  Annual  Level:   No  funds  in  FY  79.  | 

FLOW  LABORATORIES,  INC.  (NQ1-CP6-1000) 

Title:  Repository  for  Storage  and  Distribution  of  Reagents,  Sera,  and 
Tissue  Specimens 

Contractor's  Project  Director:  Mr.  Rodney  Miller 

Project  Officer(s)  (NCI):   Dr.  Jack  Gruber 

Dr.  Garrett  V.  Keefer 

Objectives:  This  contract  provided  a  low  temperature  storage  facility  for 

specially  developed  biological  reagents  and  clinical  specimens.  The 

facility  receives,  inventories,  and  stores  for  Program  use  research  reagents, 

and  normal  and  neoplastic  human  specimens,  for  further  distribution  to 

designated  scientific  investigators  as  authorized  by  Research  Resources,         a 

8CB.  Accurate  inventories  and  records  of  distribution  are  provided  to  | 

NCI.  Additionally,  the  contractor  applied  adequate  safety  measures  to 

maintain  the  integrity  of  all  materials  stores  and  shipped. 

Major  Findings:   During  the  year,  312  shipments  of  virus,  viral  reagents, 
tissue,  and  sera  (which  comprised  a  total  of  7,457  vials)  were  made. 
Also,  291  shipments  were  received  consisting  of  33,782  vials. 
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During  the  past  twelve  months,  the  pathology  laboratory  section  of  the 
Research  Resource  repository  at  Flow  received  3,605  specimens  for  storage 
and  further  distribution.  All  tissue  specimens  were  examined  by  a  pathologist, 
classified  as  to  tumor  and  tissue  type  and  catalogued  and  stored  for 
further  distribution. 

This  contract  expired  as  of  January  15,  1979  and  all  materials,  equipment 
and  supplies  were  transferred  to  Microbiological  Associates,  Bethesda, 
Maryland,  by  direction  of  the  Contracting  Officer. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  An 
efficient  research  program  must  have  readily  accessible  and  adequately 
characterized  resource  materials.  The  laboratory,  storage,  and  shipping 
facilities  operated  under  this  contract  enable  collaborating  investigators 
to  have  access  to  a  large  inventory  of  special  research  materials  without 
the  burden  of  procurement,  storage,  inventory,  and  distribution. 

Proposed  Course:  This  effort  was  competed  during  the  present  year.  A  new 
offeror  was  selected  and  the  reagents  and  materials  were  moved  to  a  new 
contract  site. 

Date  Contract  Initiated:  June  22,  1965 

Current  Annual  Level:  $52,200 

HEALTH  RESEARCH.  INC.  (RPMI)  (N01-CP4-3392) 

Title:  Supply  of  Blood  and  Tissue  Specimens  from  Patients  with 
Malignancies 

Contractor's  Project  Director(s):  Dr.  John  W.  Pickren 

Dr.  Joseph  Sokal 

Project  Officer  (NCI):  Ms.  Wilma  Varrato 

Objectives:  To  collect  tissues  and  blood  samples  from  adults  with  malig- 
nancies for  use  by  cancer  researchers. 

Major  Findings:  During  the  past  year  the  contractor  provided  106  sterile 
surgical  specimens.  The  most  common  tumors  were  carcinoma  of  lung;  carcinoma 
of  cervix;  Hodgkin's  disease  of  lymph  nodes;  and  malignant  melanoma.  The 
contractor  also  shipped  74  frozen  tissues  to  the  Research  Resources  repository 
for  further  distribution  to  research  investigators.  The  tumors  included 
leiomyosarcoma  and  neurofibrosarcoma  as  well  as  carcinoma  of  lung,  malignant 
lymphoma,  carcinoma  of  breast,  and  other  malignancies. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  One 
aspect  of  the  BCB  research  program  is  the  isolation,  propagation,  charac- 
terization, and  identification  of  candidate  human  cancer  viruses.  Of 
paramount  importance  in  the  efforts  to  reach  this  goal  is  the  continued 
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availability  of  clinical  specimens  from  patients  with  cancer.  This  insti- 
tution has  available  a  large  number  of  cancer  patients  and,  on  a  contin- 
uing basis,  is  in  an  excellent  position  to  help  meet  program  needs  for 
human  neoplastic  specimens. 

Proposal  Course:  With  the  completion  of  scheduled  activities,  this  con- 
tract terminated  June  11,  1979. 

Date  Contract  Initiated:  June  22,  1972 

Current  Annual  Level:   No  funds  in  FY  79. 

HEKTOEN  INSTITUTE  FOR  MEDICAL  RESEARCH  (N01-CP4-3344) 

Title:  Supply  of  Fresh  Human  Materials  Obtained  from  Patients  with 
Neoplastic  Diseases 

Contractor's  Project  Director:  Dr.  Paul  Szanto 

Project  Officer  (NCI):  Ms.  Wilma  L.  Varrato 

Objectives:  The  objective  of  this  contract  is  to  provide  sterile,  viable, 
and  freshly  frozen  normal  or  neoplastic  human  specimens  to  the  Biological 
Carcinogenesis  Branch  (BCB)  for  distribution  to  collaborating  laboratories 
for  biological,  chemical,  and  virological  cancer  research  investigations. 

Major  Findings:  During  the  year,  the  contractor  shipped  676  fresh  viable 
specimens  to  the  BCB  resources  processing  center.   In  addition,  the  con- 
tractor supplied  598  frozen  tumor  and  organ  specimens  to  the  Research 
Resources  repository.  The  tumors  included  a  wide  variety  of  carcinomas, 
adenocarcinomas,  sarcomas,  and  metastatic  tissues.  Normal  tissues  and 
benign  tumors  were  also  provided. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  A 
continuous  supply  of  appropriate  human  tissues  from  patients  with  cancer 
is  vital  to  cooperative  cancer  research  investigations.   In  order  to  carry 
out  important  studies  on  the  biochemistry  and  immunology  of  suspected 
oncogenic  human  viruses,  it  is  imperative  that  large  quantities  of  human 
malignant  tissues  be  available  for  analysis. 

Proposed  Course:  This  contractor  will  continue  to  supply  tissue  specimens 
from  patients  with  neoplastic  disease  and  from  normal  individuals. 

Date  Contract  Initiated:  June  17,  1974 

Current  Annual  Level:  $159,999 

HOSPITAL  FOR  SICK  CHILDREN  (N01-CP6-1040) 

Title:   Normal  and  Leukemic  Human  Tissue  Collection 
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Contractor's  Project  Director:   Dr.  Peter  D.  McClure 

Project  Officer  (NCI):  Ms.  Wilma  L.  Varrato 

Objectives:  To  gather  serum,  whole  blood,  and  tumor  specimens  for  a  wide 
variety  of  research  purposes  from  pediatric  leukemics,  relatives  of  such 
patients,  and  non-leukemic  controls,  during  the  course  of  normal  clinical 
procedures. 

Major  Findings:  During  the  past  year  the  contractor  collected  specimens 
from  new  patients  with  leukemia  and  other  malignancies  and  from  patients 
on  long-term  follow-up.  Twenty-nine  tissues,  15  buffy  coats,  and  241  sera 
samples  were  shipped  to  the  Research  Resources  repository  and  the  Biological 
Carcinogenesis  Branch  (BCB)  resources  processing  laboratory  for  distribution. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  As 
the  largest  pediatric  hospital  in  North  America,  this  contractor  supplies 
many  vital  serum  specimens  not  readily  available  elsewhere.  The  contractor 
also  provides  an  important  service  to  Program  by  providing  numerous  sam- 
ples of  fresh  and  frozen  buffy  coats  and  tissue  specimens. 

Proposed  Course:  The  contract  which  is  currently  in  its  last  year  of 
funding  will  continue  to  supply  pediatric  solid  tumor  tissue,  sera,  and 
leukemic  white  cells  for  the  duration  of  the  approved  project  plan. 

Date  Contract  Initiated:  June  1,  1976 

Current  Annual  Level:  $24,250 

HUNTINGDON  RESEARCH  CENTER  (N01-CP9-1Q04) 

Title:  Development  of  Oncogenic  Virus  Diagnostic  Reagents  and  Services 

Contractor's  Project  Director:  Dr.  Roger  Wil snack 

Project  Officer  (NCI):  Dr.  John  S.  Cole,  III 

Objectives:  The  objectives  of  this  contract  are  to  develop,  produce,  and 
characterize  antisera  to  oncogenic  viruses  and  their  components  for  use  in 
the  biological  carcinogenesis  program.  In  addition,  antisera  to  globulins 
of  various  animal  species  and  the  T-antigen  of  SV40  are  produced. 

Major  Findings:  During  the  contract  year,  540  reagent  shipments,  consis- 
ting of  136  different  types  of  immunoreagents,  were  prepared  and  delivered 
to  272  investigators. 

Fournew  reagents  were  developed  during  the  contract  year  consisting  of 
antisera  to  a  variety  of  glycosolated  and  nonglycosolated  proteins  isolated 
from  oncornavirus  preparations.  New  procedures  were  adapted  and  modified 
for  the  preparation  of  autologous  cell  culture,  retrovirus  antisera  parti- 
cularly suitable  for  immune  precipitation.   In  addition,  virus-induced 
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isogeneic  tumor  systems  have  been  maintained  to  provide  antisera  (free  of 
antibody  to  extraneous  proteins)  to  a  variety  of  ecotropic  and  xenotropic 
viruses. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
contractor  serves  as  a  centralized  source  of  potent  and  specific  antisera 
developed  for  use  in  cancer  research.  The  close  collaboration  of  the 
project  with  BCB  research  programs  results  in  significant  usefulness  not 
only  to  program  but  to  the  entire  research  community. 

Proposed  Course:  This  effort  was  subjected  to  competitive  selection  in 
the  current  year.  The  incumbent,  as  the  successful  offeror,  will  continue 
to  provide  for  the  needs  of  cancer-oriented  investigators. 

Date  Contract  Initiated:  October  1,  1978 

Current  Annual  Level:  $527,918 

JAPANESE  FOUNDATION  FOR  CANCER  RESEARCH  (N01-CP7-1032) 

Title:  Supply  of  Japanese  and  Asiatic  Rodent  and  Primate  Materials 

Contractor's  Project  Director:  Dr.  Yoji  Ikawa 

Project  Officer  (NCI):  Dr.  George  Todaro 

Objectives:  To  provide  specialized  Asiatic  animal  materials  for  cancer 
research  studies  on  the  isolation  and  characterization  of  endogenous 
viruses. 

Major  Findings:  Two  scientists  were  sent,  in  the  middle  of  June,  1978,  to 
Taiwan  and  Thailand  to  trap  twelve  strains  of  wild  rodents.  Those  rodents, 
and  a  domestic  mouse  strain  in  Thailand,  have  been  bred  in  the  National 
Institute  of  Genetics  (NIG),  Mishima.   In  addition  to  the  previously 
established  cell  lines  from  seven  wild  Asiatic  rodents,  those  from  Apodemus 
giliacus  (chromosomes:   2n=48-59);  Mus  carol i  (Taiwan);  Mus  cervicolor 
(Thailand);  Mus  musculus  domesticus  (Sunday  market);  and  Rattus  exulans 
were  newly  established. 

Two  larger  sized  colonies  of  mus  musculus  molossinus  teine  and  mus  carol i 
Taiwan  have  been  established.  Efforts  have  been  made  to  maintain  some  30 
strains  of  Asiatic  rodents  in  spite  of  recent  remarkable  devaluation  of 
the  U.S.  dollar  decreasing  purchasing  capacity  of  the  present  contract. 
In  addition,  regular  shipments  of  cell  lines  from  major  Asiatic  rodents  to 
the  Naval  Biosciences  Laboratory,  Oakland,  is  being  planned.  The  live 
animals  and  the  freshly  frozen  viscera  of  the  following  rodents  are  to  be 
shipped  upon  prior  requests. 

Mus  mus  molossinus  teine 
Mus  cervicolor 
Mus  mus  custanens 
Mus  carol i  Taiwan 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Asian  rodent  species  release  a  number  of  endogenous  type  C  viruses  which 
seem  related  to  horizontally  transmitted  viruses  isolated  from  some  nonhuman 
primates.  A  resource  of  this  nature  could  help  establish  the  original 
source  of  some  oncogenic  primate  viruses. 

Proposed  Course:  This  acquisition  effort  expired  on  July  31,  1979. 

Date  Contract  Initiated:  August  1,  1977 

Current  Annual  Level:  $19,500 

JEWISH  HOSPITAL  AND  MEDICAL  CENTER  (N01-CP4-3251) 

Title:  Supply  of  Human  Specimen  Material  from  Patients  with  Malignancies 

Contractor's  Project  Director:  Dr.  Harvey  Dosik 

Project  Officer  (NCI):  Dr.  Jack  Gruber 

Objectives:  To  provide  tissues  and  serum  specimens  from  patients  with 
various  types  of  malignancies  and  genetic  disorders  related  to  cancer,  as 
well  as  from  patients  with  disorders  of  a  nonmalignant  nature,  to  collab- 
orating investigators  for  cancer  research. 

Major  Findings:  The  five  hospitals  affiliated  with  the  contractor  have 
supplied  an  increased  number  of  specimens.  A  total  of  3,700  fresh  and 
frozen  specimens  have  been  distributed  in  the  past  year. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Fresh  and  frozen  tissue  and  sera  from  patients  with  malignant  disorders, 
related  disorders,  and  individuals  without  malignancies  are  necessary  for 
experiments  to  determine  the  etiology  or  etiologies  of  various 
mal ignancies. 

Proposed  Course:  This  contract  terminated  on  August  31,  1979. 

Date  Contract  Initiated:  March  1,  1973 

Current  Annual  Level:   No  funds  in  FY  79. 

LIFE  SCIENCES,  INC.  (N01-CP3-3291) 

Title:  Production  of  Avian  Myeloblastosis  Virus 

Contractor's  Project  Director:  Dr.  Joseph  W.  Beard 

Project  Officer  (NCI):   Dr.  John  S.  Cole,  III 

Objectives:  The  objectives  of  this  project  are  the  large-scale  jji  vivo 
production  of  BAI  strain  A  avian  myeloblastosis  virus  (AMV)  and  the 
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preparation  and  distribution  of  significant  quantities  of  AMV  reverse  tran- 
scriptase enzyme. 

Major  Findings:   In  accordance  with  the  objectives  of  the  contract,  BAI 
strain  A  avian  myeloblastosis  virus  has  been  produced  by  harvest  of  the 
agent  from  the  blood  plasma  of  chicks  with  myeloblastic  leukemia  induced 
by  the  agent.  In  the  past  year,  a  total  of  391,680  chicks  have  yielded 
534.0  g  of  virus  of  which  178.92  g  have  been  shipped  to  33  investigators 
in  America.  A  total  of  19  shipments  of  34.74  g  were  made  to  laboratories 
in  several  countries  abroad  (Canada,  England,  France,  Germany,  India, 
Russia,  Sweden,  and  Switzerland).  Virus  was  also  used  in  this  laboratory 
for  passage  of  the  disease  (27.45  g)  or  preparation  of  reverse  transcrip- 
tase (392.89  g).  In  the  same  interval,  130  ml  of  myeloblast  cells  of 
myeloblastic  leukemia  were  sent  to  four  workers  in  America  and  abroad. 
Purified  reverse  transcriptase  continues  to  be  isolated  in  yields  of 
20,000  -  25,000  units  per  g  (wet  weight)  of  purified  AMV,  and  a  specific 
activity  of  30,000  -  50,000  units/mg  of  protein.  The  isolation  procedure 
was  greatly  simplified  to  produce  preparations  essentially  free  of  RNase. 
A  total  of  5,323,305  units  of  the  enzyme  were  sent  to  444  investigators  in 
the  past  12  months:  4,004,222  units  to  421  laboratories  in  the  continental 
United  States  and  1,319,083  units  were  sent  in  131  shipments  to  labora- 
tories in  various  countries  abroad  (Australia,  Austria,  Brazil,  Bulgaria, 
Canada,  Denmark,  England,  Finland,  France,  Germany,  Hawaii,  India,  Israel, 
Italy,  Japan,  Mexico,  Norway,  Russia,  Scotland,  South  Africa,  Sweden, 
Switzerland,  and  The  Netherlands). 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  An 
important  aspect  of  studies  of  biological  carcinogenesis  involves  studies 
on  the  interaction  of  cDNA  copies  of  oncornaviral  genomes  with  cellular 
protein  synthesis.  Such  studies  could  aid  in  determining  and  assigning 
functions  to  various  parts  of  the  viral  genome  and  in  determining  the 
possible  function  of  postulated  "src"  or  "one"  genes.  For  these  studies, 
a  large  and  consistantly  active  supply  of  "reverse  transcriptase"  is 
vital.  In  addition  to  these  areas,  reverse  transcriptase  is  of  great 
importance  to  certain  recombinant  DNA  studies.  A  third  area  of  importance 
is  the  provision  of  large  (multi-gram)  quantities  of  avian  myeloblastosis 
virus  for  studies  on  the  mechanisms  of  induction  of  avian  tumors. 

Proposed  Course:   It  is  anticipated  that  the  contractor  will  continue  to 
meet  requests  for  avian  myeloblastosis  virus  and  will  continue  the  prepa- 
ration of  large  quantities  of  AMV  reverse  transcriptase  enzyme. 

Date  Contract  Initiated:  April  19,  1971 

Current  Annual  Level:  $550,000 

LIFESCIENCES,  INC.  (N01-CP6-1005) 

Title:   Production  and  Maintenance  of  Selected  Reagent  Grade-Specific 
Pathogen-Free  Animals 
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Contractor's  Project  Director:  Dr.  Wendall  M.  Farrow 

Project  Officer  (NCI):  Dr.  John  S.  Cole,  III 

Objectives:  To  produce  specific  pathogen-free  (SPF)  animals  for  cancer 
research.  SPF  animals  are  maintained  under  environmentally  controlled 
conditions  which  preclude  intercurrent  infection  by  pathogenic  micro- 
organisms or  infestation  by  parasites  and  are  referred  to  as  "reagent- 
grade"  hosts. 

Major  Findings:  A  small  inbred  SPF  BALB/c  colony,  housed  in  an  isolator, 
supplied  400  young  breeders  to  expand  one  supply  colony  maintained  in  a 
barrier  cubicle.  One  barrier-sustained  outbred  BALB/c  colony  supplied 
2,266  weanlings,  young  adults,  or  old  breeders  and  568  time-bred  animals 
to  recipients.  A  caesarean-derived  SPF  BALB/c  nude  strain  supplied  1,811 
nu/nu  and  786  nu/+  mice  to  investigators.  No  detectable  antibody  to  seven 
murine  viruses  was  observed  in  the  normal  or  nude  BALB/c  mouse  colonies. 
A  small  expansion  colony  of  NIH  Swiss  mice  produced  350  weanlings,  or 
young  adults  and  920  time-breds  animals  for  recipients.  The  NIH  Swiss 
nude  mouse  colonies  supplied  5,598  nu/nu,  2,300  nu/+  and  208  time-bred 
animals  during  the  contract  year.  The  NIH  Swiss  strains  continue  to  show 
no  detectable  antibody  to  common  murine  agents.  A  small  maintenance 
colony  (10  males,  50  females)  of  RIII  mice  was  held  in  an  isolator  system. 

An  outbred  SPF,  leukosis-free  flock  of  Japanese  quail  produced  19,628 
fertile  or  embryonated  eggs  and  135  young  adult  birds  for  investigators.  A 
supply  flock  of  avian  pathogen-free  White  Leghorn  chickens  supplied  11,254 
C/E,  60  C/0,  60  C/B,  and  47  C/A  fertile  eggs.  Additionally,  2,394  embry- 
onated eggs  (9-11  days  incubation)  and  2,820  chicks  1-3  days  of  age  were 
produced  for  recipients.  To  maintain  definitive  status  of  the  White 
Leghorn  flock,  450  single  embryos  were  phenotyped  and  monitored  for  avian 
oncornavirus  GS-1,  chick  helper  factor  and  RIF.  Monitoring  of  sera  from 
retired  pedigreed  chickens  indicated  no  evidence  of  avian  pathogens, 
including  avian  leukosis  and  Marek's  herpesvirus. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
contract  provides  Biological  Carcinogenesis  Branch  investigators  with 
genetically  and  microbiologically  well-defined  laboratory  animals.  The 
advantage  of  having  such  animals  is  that  oncogenic  and  suspected  oncogenic 
viruses  can  be  administered  to  them  with  a  minimal  danger  of  interference 
from  other  contaminating,  adventitious  microorganisms.  Therefore,  research 
can  be  carried  out  upon  animals  with  a  known  and  controlled  viral  flora, 
and  cell  lines  can  be  derived  from  these  animals  which  share  this  same 
advantage. 

Proposed  Course:  This  service-type  contract  for  the  production  of  reagent 
grade  SPF  animals  will  be  continued  with  the  flexibility  of  being  reori- 
ented as  rapidly  as  possible  to  meet  changing  needs  of  BCB  activities  as 
they  occur. 

Date  Contract  Initiated:   February  8,  1968 

Current  Annual  Level:   $435,000 
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LIFE  SCIENCES,  INC.  (N01-CP8-1Q23) 

Title:   Production,  Purification,  and  Concentration  of  Potentially 
Oncogenic  DNA  Viruses 

Contractor's  Project  Director:  Dr.  Meihan  Nonoyama 

Project  Officer  (NCI):  Dr.  John  S.  Cole,  III 

Objectives:  The  objectives  of  this  contract  are  to  prepare,  process,  and 
purify  high  quality  Epstein-Barr  virus  (EBV)  of  both  B95-8  and  P3HRI 
strain,  and  to  prepare  555  EBV  DNA  for  Biochemical/molecular  biology 
studies  of  the  role  of  EBV  in  human  cancer. 

Major  Findings:  The  contractor  has  made  substantial  progress  in  providing 
high  quality  B95  virus  and  virus  DNA  for  grantees  and  contractors  of  the 
BCB.  Conditions  have  been  examined  and  protocols  developed  to  utilize  TPA 
induction  to  produce  a  product  with  high  (approximately  10  )  transforming 
activity.  It  is  anticipated  that  similar  procedures  will  be  tested  in  an 
effort  to  provide  similar  high  yields  of  P3HRI  virus. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  Of 
all  the  viruses  implicated  in  human  cancer,  perhaps  the  best  case  for  a 
viral-tumor  association  can  be  made  for  EBV.   It  is  of  extreme  importance 
to  provide  sufficient  amounts  of  the  infectious  and  transforming  virus  and 
of  viral  DNA  so  that  studies  can  proceed  to  further  elucidate  date  the 
possible  role  of  this  agent  in  human  disease. 

Proposed  Course:  This  contract  will  continue  to  provide  high  quality  EBV 
to  grantees  and  contractors  of  the  BCB. 

Date  Contract  Intiated:  July  31,  1978 

Current  Annual  Level:  $273,000 

LITTON  BIONETICS,  INC.  (N01-CP6-1006) 

Title:  Operation  of  a  Facility  to  Provide  and  Maintain  Subhuman  Primates 
for  Cancer  Research 

Contractor's  Project  Director:  Dr.  John  Cicmanec 

Project  Officer(s)  (NCI):  Dr.  Garrett  V.  Keefer 

Dr.  Jack  Gruber 

Objectives:  The  objective  of  this  contract  is  the  maintenance  of  monkey 
breeding  colonies  and  laboratories  necessary  for  inoculation,  care,  and 
monitoring  of  primates. 

Major  Findings:  This  contract  was  extended  for  one  month  (December  1,  1978 
to  December  31,  1978)  to  allow  time  for  competitive  selection.   During 
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this  time  the  incumbent  continued  to  provide  services  for  the  care,  inocu- 
lation, and  housing  of  primates. 

At  the  direction  of  the  Project  Officer,  the  size  of  the  program  was 
reduced  at  the  end  of  the  contract  period  by  the  culling  of  selected 
animals  from  some  species  and  the  elimination  of  other  species  entirely. 
In  each  case,  transfer  to  other  institutions  was  accomplished  in  order  to 
maximize  the  use  of  the  resource.  A  total  of  307  animals  was  scheduled  to 
be  transferred,  representing  individuals  from  the  following  species: 
Macaca  fascicularis,  M.  radiata,  M.  mulatta,  C.  jacchus,  S.  fuscicollis, 
Lagothrix  lagothricha,  Ateles,  fusciceps,  Cebus  apella,  C.  albifrons,  and 
Gal  ago  crassicaudatus. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Inasmuch  as  experimentation  for  the  biological  activity  of  candidate  human 
cancer  viruses  will  not  be  carried  out  on  humans,  it  is  imperative  that 
another  system  be  developed  for  these  determinations  and  subsequently  for 
the  evaluation  of  vaccines  or  other  measures  of  control.  The  close  phylo- 
genetic  relationship  of  the  lower  primates  to  man  justifies  utilization  of 
these  animals  for  these  purposes. 

Proposed  Course:  This  contract  expired  on  December  31,  1978. 

Date  Contract  Initiated:  February  12,  1962 

Current  Annual  Level:  $112,797 

LITTON  BIONETICS,  INC.  (N01-CP9-1022) 

Title:  Operation  of  a  Facility  to  Provide  and  Maintain  Subhuman  Primates 
for  Cancer  Research 

Contractor's  Project  Director:  Dr.  John  Cicmanec 

Project  Officer(s)  (NCI):  Dr.  Garrett  V.  Keefer 

Dr.  Jack  Gruber 

Objectives:  The  objective  of  this  contract  is  the  maintenance  of  monkey 
breeding  colonies  and  laboratories  necessary  for  innoculation,  care,  and 
monitoring  of  primates. 

Major  Findings:  It  is  anticipated  that  this  successor  effort  to  contract 
N01-CP6-1006  will  continue  to  provide  breeding  and  holding  facilities  for 
primates  used  in  cancer  research. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Inasmuch  as  experimentation  for  the  biological  activity  of  candidate  human 
cancer  viruses  will  not  be  carried  out  on  humans,  it  is  imperative  that 
another  system  be  developed  for  these  determinations  and  subsequently  for 
the  evaluation  of  vaccines  or  other  measures  of  control.  The  close  phylo- 
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genetic  relationship  of  the  lower  primates  to  man  justifies  utilization  of 
these  animals  for  these  purposes. 

Proposed  Course:   This  contract  will  continue  the  following  activities: 
the  maintenance  of  breeding  colonies  of  three  different  species  of  New 
World  primates;  production  of  100  infants  of  various  species  of  both  Old 
World  and  New  World  primates  for  use  in  experimental  studies;  continuing 
efforts  in  the  establishment  of  a  breeding  colony  of  gibbon  apes;  and  the 
long-term  holding  and  study  of  experimental  animals  inoculated  by  collab- 
orating investigators.  All  of  the  systems  needed  for  the  production, 
handrearing,  isolation,  and  proper  care  of  the  primate  species  represented 
are  included  within  this  program. 

Date  Contract  Initiated:  January  1,  1979 

Current  Annual  Level:  $912,582 

MASON  RESEARCH  INSTITUTE  (N01-CP6-1052) 

Title:  Studies  on  the  Role  of  Hormonal  Factors  in  the  Induction  of 
Mammary  Tumors  in  Rhesus  Monkeys  Infected  with  Mason-Pfizer 
Monkey  Virus 

Contractor's  Project  Director:   Dr.  Arthur  E.  Bogden 

Project  Officer  (NCI):   Dr.  Garrett  Keefer 

Objectives:  To  determine  whether  MPMV  is  oncogenic  in  monkeys 

Major  Findings:  MPMV,  originally  isolated  from  a  spontaneous  breast  tumor 
in  a  rhesus  monkey,  has  been  described  as  a  prototype  virus  of  the  type  D 
retroviruses.  Active  infection  in  the  majority  of  MPMV- inoculated  subhuman 
primates  being  held  at  the  contractor's  laboratory  and  monitored  for 
mammary  tumor  induction  has  been  confirmed  by  radioimmunoassay  screening 
for  the  specific  MPMV  core  protein  p27  in  the  serum.  Emerging  parallels 
in  the  immunobiological  characteristics  of  MuMTV  and  MPMV  suggest  a  possible 
role  of  MPMV  in  mammary  tumori genesis  in  the  subhuman  primate. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
MPMV  was  recovered  from  a  primate  mammary  cancer,  it  possesses  character- 
istics common  to  known  oncogenic  viruses,  and  cross-reactions  have  been 
observed  between  the  viral  antigens  and  antigens  present  in  human  breast 
cancer  specimens.   Investigation  for  possible  oncogenic  properties  in  a 
primate  host  is  valuable  as  a  potential  model  for  human  breast  cancer. 

Proposed  Course:   Continuation  of  the  holding  and  observation  of  the 
primates  is  planned  to  provide  information  on  the  role  of  MPMV  in  mammary 
tumori genes  is  in  subhuman  primates. 

Date  Contract  Initiated:  June  9,  1970 

Current  Annual  Level:   $125,000 
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MASON  RESEARCH  INSTITUTE  (N01-CP7-100Q) 

Title:  Support  Effort  for  the  Coordinated  Processing  of  Fresh  and  Viable 
Human  Specimen  Materials 

Contractor's  Project  Director:  Ms.  Gretchen  Stroemer 

Project  Officer(s)  (NCI):  Ms.  Wilma  Varrato 

Dr.  Garrett  V.  Keefer 

Objectives:  The  primary  objective  of  the  project  is  to  assist  the  Bio- 
logical Carcinogenesis  Branch  in  the  pick-up,  handling,  coordination,  and 
delivery  of  human  neoplastic  and  normal  specimens  for  cancer  research. 

Major  Findings:  Biological  materials  handled  by  this  project  are  available 
as  by-product  material  from  necessary  clinical  diagnostic  and  treatment 
procedures.  These  include  tumor  tissues,  blood  samples  and  other  surgical 
tissues  contributed  from  resource  contractors  in  the  United  States  and 
Canada.  During  the  current  period,  the  contractor  helped  coordinate  the 
distribution  of  more  than  2,000  human  specimens,  supplied  by  NCI  contract 
sources,  thus  permitting  recipient  research  investigators  to  undertake 
intensive  studies  on  the  possible  causes  of  human  cancer. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:   It 
is  not  sufficient  that  sources  of  human  tumor  materials  from  cancer  research 
exist;  it  is  also  necessary  that  the  capabilities  of  these  sources  be 
coordinated  with  the  needs  of  the  investigators  who  require  specific,  and 
often  fresh,  specimens.  This  contractor,  under  the  direction  of  the  NCI^ 
project  officer,  serves  as  a  direct  interface  between  the  user  and  supplier. 

Proposed  Course:  This  contract  will  terminate  on  October  7,  1979  with  the 
completion  of  its  project  plan. 

Date  Contract  Initiated:  October  8,  1976 

Current  Annual  Level:  $197,986 

MEMORIAL  HOSPITAL  FOR  CANCER  AND  ALLIED  DISEASES  (N01-CP6-1038) 

Title:  Acquisition  of  Human  Specimens  For  Use  in  Cancer  Research 

Contractor's  Project  Director:  Dr.  Yashar  Hirshaut 

Project  Officer  (NCI):  Dr.  Jack  Gruber 

Objectives:  To  collect  sera  and  tissues  from  human  subjects  with  neo- 
plastic tumors  to  be  used  in  cancer  research  studies  by  collaborating 
investigators  engaged  in  cancer- related  studies. 

Major  Findings:  The  Tumor  Procurement  Center  at  Memorial  Hospital  for 
Cancer  and  Allied  Diseases  is  a  major  facility  for  the  collection  of  human 
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materials  to  be  used  in  cancer  research.   In  the  past  year  recipient 
investigators  have  been  provided  with  2,252  tissue  samples;  130  effusions; 
2,203  bone  marrow  aspirates,  and  2,654  samples  of  packed  white  blood 
cells.  Four  thousand  forty-four  serum  samples  were  shipped  to  the  Research 
Resouces  repository  and  439  sera  to  other  investigators.   In  addition 
1,082  sera  were  added  to  the  serum  bank. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Rapid  progress  has  been  made  in  the  study  of  oncogenic  animal  viruses. 
Unfortunately,  human  studies  have  frequently  been  limited  by  the  lack  of 
suitable  materials  to  be  used  in  virus  isolation  and  detection  attempts. 
The  procurement  program  at  Memorial  Hospital  for  Cancer  and  Allied  Diseases 
in  New  York  City  provides  cooperating  investigators  with  sufficient  numbers 
of  specimens  from  tumor-bearing  patients  to  permit  them  to  undertake 
intensive  studies  of  the  possible  viral  etiology  of  human  cancer. 

Proposed  Course:  It  is  anticipated  that  this  contractor  will  continue  to 
supply  material  according  to  the  needs  of  the  Program. 

Date  Contract  Initiated:  March  1,  1971 

Current  Annual  Level:  $200,000 


MICROBIOLOGICAL  ASSOCIATES,  INC.  (N01-CP3-3288) 

Title:  Development  of  Laboratory  Animal  Virus  Diagnostic  Reagents  and 
Operation  of  a  Service  Laboratory 

Contractor's  Project  Director:  Dr.  Michael  Collins 

Project  Officer  (NCI):  Dr.  John  S.  Cole,  III 

Objectives:  To  develop  reagents  and  tests  for  the  detection  of  rodent 
viruses;  to  apply  these  and  other  tools  in  the  determination  of  the  impor- 
tance of  the  indigenous  viruses  in  experimental  systems;  to  study  means 
for  elimination  of  viruses  from  laboratory  animal  populations;  and  to 
assist  in  the  characterization  of  the  gene-dependent  expression  of  murine 
leukemia. 

Major  Findings:  The  contractor  operates  a  murine  virus  serodiagnostic  and 
viral  diagnostic  laboratory  for  the  Biological  Carcinogenesis  Branch,  NCI. 
During  this  report  period,  17,882  serological  tests  were  performed  on  sera 
from  mice,  rats,  hamsters  or  guinea  pigs.  A  total  of  167  animal  tissues, 
transplantable  tumors,  ascites,  cell  cultures,  and  viral  reagents  were 
tested  for  murine  viral  contamination  by  the  mouse  antibody  production 
(MAP)  procedure.  Special  tests  for  the  detection  of  lactic  dehydrogenase 
(LDH)  virus  were  conducted  on  304  tumor  or  oncogenic  viral  preparations 
and  1,436  XC  plaque  assays  were  conducted  for  the  detection  of  murine 
leukemia  in  cell  cultures  and  animal  tissues.   The  contract  produced  and 
maintained  an  inventory  of  36  different  viral  diagnostic  reagents.   Produc- 
tion included  900  ml  of  viral  reagents  and  148  ml  of  specific  antisera. 
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These  reagents  are  available  and  were  supplied  on  request  to  12  investi- 
gators. Direct  isolations  of  mouse  hepatitis  virus  (MHV)  and  Sendai 
viruses  from  tissues  of  diseased  animals  or  from  cell  cultures  were  con- 
ducted on  30  specimens.  An  enzyme-linked  immunoadsorbent  assay  (ELISA) 
was  developed  for  the  detection  of  Sendai  and  MHV  antibodies. 

The  contract  continues  to  provide  a  service,  which  is  not  available  else- 
where, to  several  NIH  programs  involving  (1)  the  effects  of  host  genetics 
on  the  expression  of  murine  leukemia;  (2)  the  pathogenicity  of  murine  type 
C  virus  isolates;  (3)  the  infectivity  of  polyoma  virus  DNA;  and  (4)  type  C 
RNA  virus  isolates  from  wild"  mice. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
virus  diagnostic  capabilities  provide  the  NCI  with  the  ability  to  monitor 
laboratory  rodent  colonies  and  laboratory  animal -produced  viral  reagents 
and  tumors  which  have  resulted  in  the  production  of  highly  characterized 
systems  for  cancer  research.  This  contract  provides  assistance  and  gui- 
dance of  particular  importance  for  the  detection  of  lymphocytic  chorio- 
meningitis (LCM)  in  rodent  systems. 

Proposed  Course:  To  continue  the  serodiagnostic  services  outlined  above 

and  to  improve  the  sensitivity  of  the  tests.  To  apply  the  information 

developed  to  reduce  and  control  viral  infections  in  laboratory  animal 
colonies  and  materials  derived  from  animals. 

Date  Contract  Initiated:  April  10,  1961 

Current  Annual  Level:  $520,709 

MICROBIOLOGICAL  ASSOCIATES,  INC.  (N01-CP9-1016) 

Title:  Operation  of  a  Repository  and  Distribution  Center  for  Biological 
Materials 

Contractor's  Project  Director:  Dr.  Robert-John  Trapani 

Project  Officer  (NCI):   Dr.  John  S.  Cole,  III 

Objectives:  This  contract  provides  a  secure  low- temperature  storage 
facility  for  specially  developed  biological  reagents  and  chemical  speci- 
mens. The  facility  receives,  inventories,  stores,  and  distributes  these 
materials  to  both  domestic  and  foreign  recipients  as  authorized  by  Research 
Resources,  BCB.  Accurate  computerized  inventories  and  records  of  shipment 
are  provided  to  the  Branch. 

Major  Findings:   It  is  anticipated  that  this  effort,  as  successor  to 
N01-CP6-1000,  will  continue  to  provide  necessary  services  to  facilitate 
cancer  research. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  An 
efficient  research  program  must  have  readily  accessible  and  adequately 
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characterized  resource  materials.  The  storage  and  shipping  facilities 
operated  under  this  contract  enables  grantees  and  contractors  of  the  BCB 
to  have  access  to  a  large  inventory  of  special  research  materials  without 
the  burden  of  procurement,  storage,  inventory,  and  distribution. 

Proposed  Course:  It  is  anticipated  that  the  activities  of  this  contract 
will  continue  to  provide  rapid  and  flexible  support  to  changing  needs  of 
the  Biological  Carcinogenesis  Branch  and  its  collaborating  investigators. 

Date  Contract  Initiated:  December  8,  1978 

Current  Annual  Level:  $256,105 

NAVY,  DEPARTMENT  OF  (Y01-CP8-0500) 

Title:  Development  and  Characterization  of  Cell  Substrates  for  Utili- 
zation in  Cancer  Research  and  Allied  Studies 

Contractor's  Project  Director(s):  Dr.  Neylan  Vedros 

Dr.  Walter  Nelson-Rees 

Project  Officer  (NCI):  Dr.  Jack  Gruber 

Objectives:  The  Cell  Culture  Laboratory  (CCL)  is  physically  located  at 
the  Naval  Biosciences  Laboratory  (NBL),  Oakland,  California.  This  project 
includes  the  development  and  evaluation  of  cell  substrates  for  the  study 
of  cancer  viruses,  development  of  large  quantities  of  specific  cell  sub- 
strates, karyotyping  of  cell  cultures,  and  performing  biophysical,  viro- 
logical,  and  cytogenetic  applied  research. 

Major  Findings:  During  the  reporting  period,  the  contractor  continued  to 
initiate,  grow,  preserve,  characterize,  and  distribute  a  variety  of  human 
and  animal  cells  for  utilization  in  cancer  research.  Procedures  utilized 
are  such  that  antibiotic-free  cultivation  is  achieved  in  the  majority  of 
cases.  Routine  laboratory  procedures  are  such  that  mycoplasma  contami- 
nation occurs  at  only  a  very  low  frequency  among  the  numerous  cultures 
initiated,  grown,  and  preserved  in  this  laboratory. 

During  this  reporting  period,  1,117  cell  culture  seed  stocks  (ampoules  and 
flasks)  were  distributed  to  195  individual  scientists  in  152  shipments. 
Additionally,  16  pellets  and  15  tissue  culture  fluids  were  distributed  for 
enzyme  analysis.  One  hundred  ninety-one  tumor-derived  cell  lines,  previously 
frozen  in  the  cell  bank  after  brief  initial  characterization  and  storage, 
were  re-examined  for  the  presence  of  unusual  nonf ibroblastic  cell  types. 
Of  these,  75  cell  lines  (40  percent)  were  judged  to  contain  significant 
numbers  of  either  epithelial-like  cells  or  "transformed  cancer-like" 
cells.  Selective  trypsinization,  cloning,  and  other  methods  have  allowed 
the  CCL  to  grow  pure  cultures  of  cancer  cells  from  five  of  these  mixed-cell 
populations.   In  the  majority  of  cases,  normal  fibroblastic  cell  lines 
were  obtained  from  the  same  materials.  Further  characterization  of  these 
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cancer  cells  (and  matched  normal  cells)  is  in  process.  Efforts  to  isolate 
unusual  cell  types  from  the  other  70  selected  lines  will  continue. 

A  number  of  valuable  cell  lines  of  tumor  origin  have  been  received  from 
other  laboratories  and  processed  at  CCL  for  distribution;  among  these  were 
four  of  human  origin.  Approximately  20  laboratories  have  submitted  151 
individual  cell  cultures  for  analysis  of  species  and  cell  line  purity.  Of 
these  110  could  be  studied.  Approximately  78  percent  were  as  purported 
and  others  involved  intra-  and  inter-species  contamination.  Activities  of 
this  nature  are  projected  to  continue  at  the  same  or  increased  levels  for 
the  duration  of  the  contract". 

Morphologically  abnormal  cell  lines  are  being  compared  to  morphologically 
normal  cells  in  terms  of  growth  pattern,  cell  doubling  time,  saturation 
density,  clonal  growth  on  various  substrates,  karyology,  and  tumorgenicity 
in  nude  mice.  Clonal  growth  studies  are  in  progress  on  a  variety  of  low 
passage,  nonHeLa,  human  cancer  cell  lines  in  an  effort  to  define  the 
optimum  nutrition  and  environmental  conditions  for  culture  of  such  cells. 

Techniques  for  isoenzyme  analysis  by  acrylamide  gel  electrophoresis  have 
been  improved  and  used  to  assay  for  glucose  6-phosphate  dehydrogenase 
(G6PD),  5-phosphogluconic  dehydrogenase  (6PGD),  and  alkaline  phosphatase 
isoenzymes  in  a  variety  of  cell  structures.  A  commercial  preparative-scale 
electrophoresis  apparatus  is  being  investigated  with  a  view  to  possible 
improvement  of  performance  and  its  subsequent  utilization  in  the  examination 
of  growth  factors  associated  with  various  tissue  culture  media  components. 

Karyologic  characterization  of  all  cells  maintained  in  the  repository 
continues  and  specific  collaborative  programs  requiring  the  use  of  karyo- 
logic data  are  in  progress. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
contractor  has  an  excellent  tissue  culture  facility  and  is  supplying  cell 
cultures  for  cancer  research  studies  to  NCI  investigators,  to  BCB  contractors 
and  grantees,  and  the  general  scientific  community.  The  contract  con- 
tinues to  develop  techniques  for  the  identification  and  study  of  tumor 
cells  oriented  toward  a  study  of  the  fundamental  biology  of  tumor  cells 
and  the  interaction  between  tumor  cells  and  viruses  of  oncogenic  impor- 
tance. 

Proposed  Course:  Continue  to  develop  cell  reagents  as  substrates  for 
human  carcinogenesis;  continue  a  reference  laboratory  for  karyology  of 
cells  in  culture;  continue  repository  and  distribution  functions. 

Date  Contract  Initiated:  October  1,  1977 

Current  Annual  Level:  $549 , 834 

PFIZER,  INC.  (N01-CP3-3234) 

Title:   Large-Scale  Tissue  Culture  Virus  Production  for  Cancer  Research 
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Contractor's  Project  Director:   Dr.  Sami  Mayyasi 

Project  Officer  (NCI):   Dr.  Jack  Gruber 

Objectives:  To  provide  a  service  facility  for  the  production  of  large 
volumes  of  selected  oncogenic  and  suspected  oncogenic  viruses,  cellular 
antigens,  tissue  culture  cell  lines,  and  specific  antisera  to  various 
oncogenic  viruses.  Production  of  these  materials  was  supported  by  appro- 
priate laboratory  groups  whose  activities  included  process  improvement, 
product  standardization,  quality  control  testing,  and  applied  develop- 
mental research. 

Major  Findings:  During  the  last  year  of  effort,  26,520  liters  of  virus 
containing  fluids  were  harvested  and  processed  to  give  an  average  of  510 
liters  a  week.  A  total  of  391  shipments  were  made  to  100  different  labora- 
tories, including  23  laboratories  of  international  investigators. 

The  main  effort  continued  to  be  the  production  of  simian  agents  and  those 
viruses  (MPMV,  BV,  SSV-1,  GALV,  OMC-1)  accounted  for  72  percent  of  the 
total  production.  The  viruses  produced  in  the  highest  quantities  were  in 
the  following  order:  Mason-Pfizer  monkey  virus,  38  percent;  baboon  endog- 
enous virus,  16  percent;  feline  leukemia  virus,  15  percent;  gibbon  ape 
lymphoma  virus,  10  percent;  RD114  feline  virus,  9  percent;  and  simian 
sarcoma  virus,  8  percent.  Other  agents  produced  for  the  Program  in  smaller 
quantities  include  Epstein-Barr  virus  and  owl  monkey  virus. 

The  workscope  of  the  contract  was  extended  to  supply  the  Program  with 
special  preparations  of  three  animal  tumor  viruses  (SSV-1,  BV,  FeLV)  to 
yield  HMW-RNA  for  molecular  hybridization  studies  by  collaborating  labora- 
tories under  a  special  program  of  molecular  epidemiology.  This  commitment 
was  completed  during  the  first  half  of  the  year.  Support  of  the  lARC 
activities  was  continued  by  providing  10,000  slides  containing  fixed-cell 
preparation  of  RAJI  and  EBV-P3-HR1  cells. 

A  new  agent  introduced  into  the  Pfizer  laboratories  was  the  owl  monkey 
virus  and  limited  quantities  were  produced  for  Program  needs.  The  roller 
culture  system  was  used  with  all  monolayer  culture  cells  as  a  means  to 
enhance  the  quality  of  virus  concentrates.  Growth  of  cells  on  micro- 
carriers  was  studied  as  a  potential  improvement  in  large-scale  production 
of  cells  and  viruses. 

Significant  progress  was  made  in  virus  concentration  and  purification. 
The  Ti-15  zonal  rotor  was  evaluated  to  purify  viruses,  as  it  offered  the 
advantages  of  short  processing  time  and  improvement  in  the  resolution  of 
virus.  Millipore  molecular  filtration  was  successfully  applied  to  large 
volumes  of  EBV  without  impairing  the  biological  activity.   EBV  production 
and  testing  were  moved  to  a  new  containment  facility.  Pfizer  continued  to 
supply  investigators  with  reagents  to  meet  specific  research  needs.  A 
type-specific  radioimmunoassay  (RIA)  utilizing  low  molecular  weight  proteins 
of  BV  was  employed  to  distinguish  BV  from  RD114  virus.   The  low  molecular 
weight  proteins  of  MPMV  and  SSV-1  have  been  isolated  and  development  of 
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type-specific  tests  for  these  proteins  was  completed.  The  gp69-71  pro- 
teins of  FeLV  have  been  purified  and  were  used  to  develop  a  competition 
RIA  to  quantitate  the  glycoprotein  content  in  the  virus  preparations. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Since  its  inception,  this  contract  had  been  a  valuable  resource  for  intra- 
mural laboratories  and  collaborating  investigators  involved  in  virus-cancer 
research.  The  staff  and  facilities  were  consistently  responsive  to  changing 
needs  of  NCI.  They  provided  support  to  a  wide  variety  of  collaborating 
investigators  and  made  possible  studies  on  viruses  in  cancer  that  could 
not  otherwise  be  conducted.  Research  to  determine  the  association  of 
viruses  with  human  neoplasia  involved  activities  concerned  with  molecular 
biology,  biochemistry  and  immunology.  These  types  of  investigations  may 
provide  clues  to  the  mechanism  whereby  viruses  mediate  the  transformation 
process.  Such  knowledge  could  indicate  methods  by  which  neoplastic  trans- 
formation can  be  averted  or  inhibited  and  provide  appropriate  control 
measures  applicable  to  the  human  cancer  situation.  Studies  of  this  type 
have  created  a  substantial  demand  for  large  quantities  of  concentrated  and 
purified  oncogenic  and  suspected  oncogenic  viruses.  This  contractor  had 
both  the  capability  to  help  meet  such  needs  and  the  flexibility  to  quickly 
accommodate  shifts  in  Program  requirements. 

Proposed  Course:  The  production  of  viruses  and  cell  materials  was  ter- 
minated on  December  31,  1978  and  replaced  by  a  successor  contract  with 
Pfizer,  Inc.  (N01-CP9-1018). 

Date  Contract  Initiated:  November  6,  1961 

Current  Annual  Level:  No  funds  in  FY  79. 


PFIZER,  INC.  (N01-CP9-1018) 

Title:  Large-Scale  Tissue  Culture  Virus  Production  for  Cancer  Research 

Contractor's  Project  Director:  Dr.  Sami  Mayyasi 

Project  Officer  (NCI):  Dr.  Jack  Gruber 

Objectives:  To  provide  a  service  facility  for  the  production  of  large 
volumes  of  oncogenic  and  suspected  oncogenic  viruses,  cellular  antigens, 
and  tissue  culture  cell  lines.  Production  of  these  materials  is  supported 
by  appropriate  laboratory  groups  whose  activities  include  process  improve- 
ment, product  standardization,  quality  control  testing,  and  applied  develop- 
mental research. 

Major  Findings:  The  contractor  produces,  harvests,  and  concentrates 
virus-containing  fluids  from  a  variety  of  cell  culture  systems  to  meet  a 
500  liter  per  week  commitment  for  oncogenic  or  suspected  oncogenic  viruses. 
The  virus  harvests  are  clarified,  chilled,  and  concentrated  by  continuous 
flow  with  banding  in  KII  or  RK  ultracentrifuges.  Virus-containing  fractions 
from  the  sucrose  gradients  are   concentrated  by  single  or  double-banding 
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using  zonal  rotors.  Final  virus  pel letization  is  accomplished  with  preparative   I 
fixed-angle  centrifugation  procedures.  Quality  control  evaluation  of  all        " 
viruses  and  reagents  produced  is  routinely  conducted  to  certify  that 
acceptable  standards  of  quality  are  met.  The  key  viruses  produced  are 
Mason-Pfizer  mammary  tumor  virus  (MPMV),  Epstein-Barr  virus  (EBV/B95-8, 
EBV/P3HR-1),  baboon  endogenous  virus  (BEV),  feline  endogenous  virus  (RD114), 
and  feline  leukemia  virus  (FeLV).  The  contractor  continues  to  provide 
investigators  with  appropriate  quantities  of  these  viruses  and  associated       j 
reagents  for  cancer  research  as  directed  by  NCI.  \ 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
contract  is  a  valuable  resource  for  the  biological  carcinogenesis  extra- 
mural research  scientist.  The  staff  and  facilities  provide  support  for  a 
large  number  of  collaborating  investigators  and  make  possible  studies  of 
viruses  in  cancer  that  otherwise  might  not  be  possible. 

Proposed  Course:  The  production  of  viruses  and  cell  materials  in  support 
of  pertinent  research  will  continue. 

Date  Contract  Initiated:  January  1,  1979 

Current  Annual  Level:  $1,750,000 

RUSH-PRESBYTERIAN-ST.  LUKE'S  MEDICAL  CENTER  (N01-CP7-1014) 

Title:  Marmoset  Colony  for  Cancer  Research  ' 

Contractor's  Project  Director:  Dr.  Lauren  G.  Wolfe 

Project  Officer  (NCI):   Dr.  Garrett  V.  Keefer 

Objectives:  The  aim  of  this  contract  is  the  development  and  maintenance 
of  a  marmoset  breeding  colony  in  order  to  ultimately  have  appropriate 
numbers  of  these  animals  available  for  experimental  use,  and  to  provide  a 
marmoset  facility  that  includes  a  support  laboratory  for  the  inoculation  and 
monitoring  of  animals  under  study  as  well  as  an  adequate  animal  containment- 
holding  area. 

Major  Findings:  This  program  provides  a  resource  of  marmosets  and  the 
technical  expertise  for  performance  of  experimental  studies  iji  vivo  and 
selected  methods  in  virology  i_n  vitro.  The  marmoset  colony  currently 
numbers  401  animals:  190  breeders,  94  experimental  animals,  and  117  young 
uninoculated  animals.  The  breeding  colony  contains  59  cotton-topped  i 

(Saguinus  oedipus) ,  126  white-lipped  (Saguinus  sp.)  and  five  common  (Calli-      ' 
thrix  jacchus)  marmosets.   Sixty-seven  offspring  were  produced  during 
the  reporting  period.  The  colony  served  as  a  resource  in  support  of  nine 
research  projects  approved  by  the  Research  Resources  Primate  Utilization 
Review  Group.   Eighty-eight  animals  were  used  in  the  experimental  studies; 
virology,  clinical  pathology  and  pathology  services  were  supplied  for 
performance  of  certain  studies. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Inasmuch  as  experimentation  for  the  biological  activity  of  candidate  human 
viruses  will  not  be  carried  out  on  humans,  it  is  imperative  that  another 
system  be  developed  for  these  determinations  and  subsequently  for  the 
evaluation  of  vaccines  or  other  measures  of  control.  The  close  phylo- 
genetic  relationship  of  the  lower  primates  to  man  justifies  utilization  of 
these  animals  for  these  purposes.  The  marmoset  appears  to  be  especially 
suitable  for  use  as  a  comparative  model  system.  To  date,  at  least  five 
and  possibly  six  virus  tumor  models,  including  Epstein-Barr  and  Herpesvirus 
saimiri  viruses,  have  been  established  in  marmoset  monkeys.  In  addition, 
because  of  its  small  size,  the  marmoset  is  more  economical  to  house  yet  it 
is  large  enough  for  routine  surgical  procedures  and  serological  monitoring. 

Proposed  Course:  Continuation  of  support  services  as  described. 

Date  Contract  Initiated:  April  1,  1977 

Current  Annual  Level:  $293,986 

SAINT  JOSEPH'S  HOSPITAL  (N01-CP3-3393) 

Title:  Tissue  Procurement  from  Patients  with  Malignancies 

Contractor's  Project  Director:  Dr.  Jeno  E.  Szakacs 

Project  Officer  (NCI):  Ms.  Wilma  L.  Varrato 

Objectives:  To  supply  research  investigators  with  fresh  specimens  of 
tissue  from  human  malignancies  obtained  as  a  by-product  of  necessary 
surgical  procedures. 

Major  Findings:  During  the  current  period,  the  contractor  shipped  79 
sterile  surgical  specimens  in  culture  medium  to  the  Biological  Carcino- 
genesis Branch  (BCB)  resources  processing  laboratory  for  rapid  delivery  to 
research  investigators.  These  included  43  malignant,  17  benign,  and  19 
normal  tissues.  In  addition,  70  malignant,  20  benign,  and  141  normal 
tissues  were  collected  clean,  but  not  sterile,  and  shipped  frozen  to  the 
Research  Resources  repository  for  distribution  to  laboratories  requiring 
bulk  tissues  for  chemical  studies.  Serum  or  plasma  specimens  were  collected 
from  133  of  these  patients  and  shipped  to  the  Research  Resources  repository. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Availability  of  clinical  specimens  and  pertinent  clinical  information  on 
the  cases  from  which  they  came  is  essential  to  research  on  the  possible 
role  of  viruses  in  human  neopasia. 

Proposed  Course:  With  the  completion  of  scheduled  acitivities,  this 
contract  terminated  June  23,  1979. 

Date  Contract  Initiated:  June  24,  1969 

Current  Annual  Level:   No  funds  in  FY  79. 
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SAINT  JUDE  CHILDREN'S  RESEARCH  HOSPITAL  (N01-CP7-1030) 

Title:  Human  Specimen  Acquisition  for  Cancer  Research 

Contractor's  Project  Director:  Dr.  Warren  Johnson 

Project  Officer(s)  (NCI):   Dr.  Garrett  V.  Keefer 

Dr.  Jack  Gruber 

Objectives:  To  supply  research  investigators  within  the  biological  carcino- 
genesis program  with  fresh  neoplastic  tissue  specimens,  including  solid 
tissues  and  blood  components,  and  with  specimens  from  other  diseases 
treated  at  St.  Jude  Children's  Research  Hospital. 

Major  Findings:  This  effort  was  in  existence  during  the  period  from 
October  1  -  December  21,  1978.  During  this  time  period,  the  contractor 
provided  human  specimen  to  NCI  and  completed  his  annual  report. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
availability  of  fresh  clinical  specimens  enhanced  studies  on  the  possible 
viral  etiology  of  human  neoplasia. 

Proposed  Course:  This  effort  terminated  December  21,  1978 

Date  Contract  Initiated:  September  22,  1977 

Current  Annual  Level:   No  funds  in  FY  79. 

SLOAN-KETTERING  INSTITUTE  FOR  CANCER  RESEARCH  (N01-CP7-1003) 

Title:   Influence  of  Virus-Related  Genes  on  Susceptibility  to  Cancer 

Contractor's  Project  Director:  Dr.  Edward  A.  Boyse 

Project  Officer  (NCI):   Dr.  Stephen  O'Brien 

Objectives:  (1)  Breeding,  maintenance,  and  supply  of  congenic  strains  of 
mice  which  differ  from  their  partner  strains  in  expression  of  genes  concerned 
with  production  or  control  of  leukemia  virus,  and  (2)  testing  these  paired 
strains  for  their  susceptibility  to  spontaneous  and  induced  malignancy. 

Major  Findings:  During  the  past  year,  the  contractor  continued  to  supply 
breeding  pairs  of  congenic  mice  to  both  foreign  and  domestic  grantees  and 
contractors  of  the  BCB.  More  than  30  percent  of  the  recipients  have 
thusfar  published  papers  utilizing  the  progeny  of  these  animals.  Efforts 
continue  to  be  directed  to  attaining  the  20  generations  of  mice  necessary 
to  a  defined  genetic  background. 

Significance  for  Biomedical  Research  and  the  Program  of  the  Institute: 
Genetic  control  of  susceptibility  to  spontaneous  and  viral-induced  leu- 
kemia in  mice  has  been  well  documented.   However,  the  mechanism  of  control 
by  the  several  loci  involved  has  only  recently  received  attention. 
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The  present  study  has  been  designed  to  assign  specific  functions  to  each 
controlling  genetic  allele.  Identification  of  genetic  control  mechanisms 
in  murine  strains  should  form  the  groundwork  for  identifying  similar 
controlling  factors  in  other  species,  including  man. 

Proposed  Course:  "Quartets"  of  four  strains,  representing  two  base  strains 
and  two  corresponding  congenic  strains  in  which  the  differentiating  alleles 
have  been  switched  both  ways,  will  be  developed  and  supplied  to  all  quali- 
fied, interested  investigators.  Seven  quartets  are  planned  covering  the 
H-2,  Fv-1,  PC,  TL  and  GIX  loci.  The  influence  of  each  of  the  alleles  on 
expression  of  virus,  host  response  to  viral  products,  and  occurrence  of 
leukemia  will  be  investigated  by  monitoring  virological,  immunological  and 
pathological  parameters  during  the  life  span  of  these  strains. 

Making  use  of  congenic  stocks  already  established,  selected  'double' 
congenic  strains  will  be  made  in  which  alleles  of  two  loci  will  be  sub- 
stituted on  a  genotypic  background  common  to  that  on  which  each  allele  was 
individually  isolated  in  the  first  place.  This  will  permit  assessment  of 
the  joint  action  of  alleles  of  two  genes,  as  compared  with  either  alone, 
on  virus-related  characteristics  and  on  susceptibility  to  neoplasia  and 
other  diseases  associated  with  type  C  virus. 

Date  Contract  Initiated:  December  15,  1976 

Current  Annual  Level:  $137,740 

SOUTHWEST  FOUNDATION  FOR  RESEARCH  AND  EDUCATION  (N01-CP3-334Q) 

Title:  Housing  and  Maintenance  of  a  Chimpanzee  Colony 

Contractor's  Project  Director:  Dr.  Seymour  S.  Kalter 

Project  Officer  (NCI):  Dr.  Garrett  V.  Keefer 

Objectives:  To  breed,  maintain,  and  supply  young  and  mature  chimpanzees 
to  investigators  for  research  in  the  subhuman  primate  on  the  possible 
viral  etiology  of  human  cancer. 

Major  Findings:  The  chimpanzee  colony  numbers  29  animals.  Several  of  the 
offspring  were  inoculated  with  various  materials  in  collaboration  with 
investigators  at  other  institutions.  These  animals  were  closely  monitored. 
During  the  period  covered  by  this  report  two  animals  were  born  and  two 
died  (one  of  the  newborns).  The  surviving  infant  and  one  juvenile  were 
transferred  to  another  program. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
chimpanzee  appeared  to  be  the  laboratory  animal  most  similar  to  humans, 
biochemically  and  immunologically.  Technical  and  fiscal  problems  precluded 
the  effective  utilization  of  these  animals. 

Proposed  Course:  This  contract  expired  on  July  24,  1979. 
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Date  Contract  Initiated:  April  25,  1969 
Current  Annual  Level:  $40,000 

TENNESSEE,  UNIVERSITY  OF  (N01-CP6-1020) 

Title:  Supply  of  Fresh  and  Frozen  Brain  Tissues  for  Cancer  Research 

Contractor's  Project  Director:  Dr.  E.  M.  Stadlan 

Project  Officer  (NCI):   Dr.  John  S.  Cole,  III 

Objectives:  To  supply  NCI  with  fresh,  viable,  and  frozen  human  brain 
tissue  and  brain  tumors  for  subsequent  distribution  to  investigators  for 
cancer  research. 

Major  Findings:  The  human  material  was  available  as  a  by-product  of  the 
usual  neurosurgical  procedures  performed,  as  indicated,  by  the  neurological 
disorder.  The  permission  of  the  patient  was  obtained  in  every  case, 
according  to  accepted  protocol.  During  the  contract  period  of  three 
years,  445  malignant  and  benign  tissue  specimens  were  collected  from  385 
patients  and  sent  to  the  BCB  processing  laboratories.  A  number  of  types 
of  specimens  were  collected  including  astrocytoma,  chordoma,  choroid 
plexus  papilloma  and  craniopharyngioma. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

This  resource  contract  was  a  primary  source  of  diverse  brain  tumor  specimens 

for  NCI  researchers. 

Proposed  Course:  This  contract  terminated  January  18,  1979. 

Date  Contract  Initiated:  January  19,  1976 

Current  Annual  Level:  No  funds  in  FY  79. 

TULANE  UNIVERSITY  (N01-CP3-3396) 

Title:  Maintenance  of  a  Colony  of  Nursery-Reared,  Seronegative,  HVS- 
Free  Squirrel  Monkeys 

Contractor's  Project  Director:   Dr.  S.  R.  S.  Rangan 

Project  Officer  (NCI):   Dr.  Garrett  V.  Keefer 

Objectives:  The  maintenance  and  monitoring  of  a  colony  of  Herpesvirus 
saimiri  (HVS)-free,  seronegative  squirrel  monkeys  in  order  to  have  appro- 
priate numbers  of  these  animals  available  for  experimental  use. 

Major  Findings:  The  Herpesvirus  saimiri  (HVS)-free  colony  of  squirrel 
monkeys  was  initiated  at  the  Delta  Regional  Primate  Research  Center  in 
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June,  1973.  Four  viable  births  occurred  among  the  animals  born  in  1973-74 
during  the  last  breeding  season.  Three  of  the  infants  died  within  four 
days  of  birth  due  to  septicemia,  alveolar  atelectasis  or  trauma.  The 
fourth  animal  died  at  45  days  of  age  with  massive  renal  hemorrhage.  Among 
the  females  born  in  1975,  one  was  found  pregnant  and  a  nonviable  infant 
removed  by  caesarian  section  following  the  development  of  a  dystocia  in 
the  mother. 

The  colony  currently  consists  of  one  first  generation  female  20  months  of 
age  and  33  others  (12  males,  21  females)  ranging  in  age  from  about  3-1/2 
to  5-3/4  years.  Periodic  serological  and  virological  monitoring  of  the 
animals  indicates  that  the  animals  are  free  of  HVS  infection. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  This 
colony  of  seronegative,  HVS-free  squirrel  monkeys  provided  a  unique  oppor- 
tunity to  evaluate  the  age-dependent  host  factors  in  HVS  oncogenesis  in 
the  natural  host,  as  HVS  is  endogenous  in  squirrel  monkeys  with  the  majority 
of  feral  and  colony-reared  animals  possessing  antibodies  to  the  virus. 

Proposed  Course:  Due  to  a  lack  of  investigator  interest  in  these  animals, 
the  effort  terminated  June  28,  1979. 

Date  Contract  Initiated:  June  29,  1976 

Current  Annual  Level:  No  funds  in  FY  79. 


UNIVERSITY  HOSPITALS  OF  CLEVELAND  (N01-CP6-1Q07) 

Title:  Supply  of  Pediatric  Specimen  Material  from  Neoplastic  Diseases 

Contractor's  Project  Directors:  Dr.  Samuel  Gross 

Dr.  Robert  J.  Zeant,  Jr. 

Project  Officer  (NCI):  Ms.  Wilma  L.  Varrato 

Objectives:  To  procure  whole  blood,  bone  marrow,  and  tissues  from  pedi- 
atric subjects  with  neoplasms  for  use  by  collaborative  cancer  research 
investigators. 

Major  Findings:  During  this  period,  the  contractor  was  completing  scheduled 
activities  in  preparation  for  termination  of  the  contract. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
difference  in  the  spectrum  of  tumors  seen  in  childhood  along  with  some 
apparent  differences  in  their  natural  history  and  response  to  therapy  make 
pediatric  neoplasms  an  especially  interesting  class  of  tumors  to  study 
from  a  virologic,  biomedical,  and  immunologic  point  of  view. 

Proposed  Course:  This  contract  terminated  October  14,  1978 
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Date  Contract  Initiated:  October  15,  1975 
Current  Annual  Level:   No  funds  in  FY  79. 

UNIVERSITY  LABORATORIES,  INC.  (N01-CP3-3222) 

Title:  Production  of  Oncogenic  Viruses  and  Antisera 

Contractor's  Project  Director:   Dr.  John  S.  Cole,  III 

Objectives:  To  supply  a  variety  of  oncogenic  viruses  and  their  antisera 
in  volumes  necessary  to  meet  biological  carcinogenesis  research  needs. 

Major  Findings:  The  contractor  continued  to  supply  Rous  sarcoma  virus, 
Moloney  sarcoma  virus,  and  BK  virus  for  grantees,  contractors,  and  col- 
laborating investigators  funded  by  the  Biological  Carcinogenesis  Branch 
(BCB). 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
supply  of  highly  standardized  oncogenic  viruses  produced  by  this  con- 
tractor has  been  extensively  used  by  BCB  researchers  and  is  essential  to 
the  continuation  of  many  important  research  projects  presently  being 
carried  out  in  the  Program. 

Proposed  Course:  The  current  contract  will  expire  September  30,  1979. 
The  effort  will  be  subject  to  competition  as  needs  for  the  virus,  parti- 
cularly RSV,  continue  at  a  high  level. 

Date  Contract  Initiated:  June  4,  1962 

Current  Annual  Level:   $360,011 
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SUMMARY  REPORT 
DATA  MANAGEMENT  AND  INFORMATION 


The  Data  Management  and  Information  element  of  the  Biological  Carcinogenesis 
Branch  (BCB)  is  responsible  for  maintaining  data  and  providing  reports  to 
aid  in  the  planning,  monitoring  and  evaluation  of  the  extramural  program 
administered  by  the  BCB. 

The  Information  unit  performs  a  variety  of  special  services  for  the  Branch 
and  other  related  offices  within  the  extramural  program.  The  unit  is 
primarily  responsible  for  the  collection  and  dissemination  of  scientific 
information  in  the  area  of  virus  cancer  research.  Services  are  available 
to  branch  staff  members,  branch  contractors  and  grantees,  and,  as  far  as 
possible,  to  other  personnel  in  the  extramural  area.  During  the  past  year, 
major  activities  have  included  the  following: 

(1)  Program  Analysis  System  (PAS).  The  Information  unit  is  responsible 
for  the  technical  operation  and  maintenance  of  a  computerized  entry 
and  retrieval  system  which  provides  scientific,  administrative  and 
fiscal  information  to  aid  in  the  planning,  monitoring,  and  evaluation 
of  the  contracts  and  grants.  Current  system  reports  are  produced 
monthly  for  use  by  staff  personnel  and  other  scientific  and 
administrative  personnel  including  contract  specialists.  Retrievable 
information  in  the  PAS  is  contained  in  two  files:  (a)  the  Project 
File,  which  contains  funding,  scheduling,  current  status  and  other 
administrative  information;  and  (b)  the  Abstract  File,  which  contains 
scientific  descriptions  of  projects  in  the  form  of  keyword  descriptors 
and  abstracts.  Through  the  use  of  a  query  subsystem,  the  data  base 
can  be  searched  and  specific  information  provided  to  an  individual 
user  in  a  short  period  of  time  on  an  ad  hoc  basis. 

(2)  Contractor's  Progress  Reports.  Annual  and  semi-annual  reports  of 
scientific  progress  are  scheduled,  requested,  and  collected  from  the 
Biological  Carcinogenesis  Branch  contractors  for  distribution  to 
program  management  personnel  and  review  committees.  A  final  report 
covering  the  whole  period  of  performance  is  requested  when  a  contract 
terminates. 

(3)  Biological  Carcinogenesis  Branch  Bibliography.  The  Information  unit 
prepares  a  comprehensive  bibliography  of  all  papers  published  by 
investigators  under  contracts  and  cancer  research  emphasis  grants 
sponsored  by  the  Biological  Carcinogenesis  Branch  program. 

The  Data  Management  (DM)  unit  is  responsible  for  the  automated  retrieval 
and  inventories  of  BCB  resources,  computer-systems  planning,  and  automated 
analysis  and  management  support.  The  automated  inventories  include  the 
Research  Resources  serum  collection,  the  human  tissue  collection,  and  the 
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collections  of  the  satellite  resources  systems.  During  the  past  year, 
major  activities  have  included  the  following: 

(1)  Research  Resources  Management  System  (RRMS).  The  Data  Management  unit 
maintains  an  automated  system  of  data  relevant  to  the  distribution  of 
materials  managed  and  distributed  by  Research  Resources.  The  system 
provides  for  tracking  of  materials  from  producing  laboratory,  through 
repositories,  and  to  recipient  investigators.   Reports  are  provided 
routinely  and  on  an  ad  hoc  basis,  for  the  type  of  research  material  or 
services  provided,  quantity  and  dollar  valueof  material,  recipient, 
research  support  characterization  of  recipients,  program  area  of 
research,  and  current  BCB  funding  of  investigators. 

(2)  Research  Resources  Inventory  System.  The  DM  unit  maintains  a 
computerized  inventory  of  approximately  38,000  sera  specimens  and 
approximately  7,000  freshly  frozen  malignant  and  normal  human  tissue 
specimens  maintained  in  local  and  regional  repositories.  The  DM  unit 
manages  the  continuous  input,  updating  and  distribution  data  for  these 
specimens.  Additionally,  the  DM  unit  selects  from  inventories  and 
prepares  distribution  forms  for  suitable  human  specimens  to  fill 
requests.  Clinical  and  demographic  data  relevant  to  specimens  dis- 
tributed are  provided  to  ricipient  investigators  to  assist  in  the 
analysis  of  test  results.  Automated  inventories  of  viral  reagents 
were  started  during  the  past  year  and  approximately  10,000  items  will 
be  maintained  by  the  end  of  the  year. 
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DATA  MANAGEMENT  AND  INFORMATION 
CONTRACT  INDEX 
Contract  Title  Page 

ORB  Associates,  Inc.        Support  Services  to  DCCP  Program        540 
NOl  CP  81008  Analysis  Systems 

Mason  Research  Institute     Resources  and  Information  Data         540 
NOl  CP  71001  Management 


) 
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CONTRACT  REPORTS 
DATA  MANAGEMENT  AND  INFORMATION  ^ 

JRB  Associates,  Inc.  (N01-CP8-1008) 

Title:  Support  Services  to  DCCP  Program  Analysis  Systems  j 

Contractor's  Project  Director:   Mr.  Richard  Hildreth 

Project  Officer  (NCI):  Dr.  Mina  Lee  Vernon 

Objectives:  To  provide  back-up  for  DCCP  system  operators,  assist  in 
training  and  in  operational  tasks,  provide  modifications  to  documentation 
and  perform  system  maintenance.  Develop  system  modifications  as  needed  to 
accommodate  new  features  to  increase  the  usefulness  of  the  system  to  its 
users. 

Major  Findings:  The  contractor  has  provided  technical  support  for  the 

DCCP  information  retrieval  system  and  its  operators.  The  contractor  has 

also  assisted  in  training  system  operators;  provided  documentation  for 

modifications  made  in  the  system;  and  developed  new  reporting  formats  to 

accommodate  the  changing  needs  of  the  Branch.  Additionally,  the  contractor 

has  canvassed  the  DCCP  working  units  serviced  by  the  program  analysis  i 

system  for  ways  to  make  the  system  more  useful  and  has  implemented  the  ' 

suggestions  where  practicable,  giving  an  added  degree  of  flexibility  to 

the  retrieval  of  data. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute:  The 
orderly  management  of  contracts  is  essential  to  meeting  Program  goals. 
This  contract  has  been  particularly  useful  in  maintaining  a  timely  updated 
information  data  base  during  a  period  of  heavy  contract  activitiy  within 
the  DCCP. 

Proposed  Course:  This  contract  terminated  on  May  10,  1979. 

Date  Contract  Initiated:  May  11,  1978 

Current  Annual  Funding:   No  funds  in  FY  79. 

MASON  RESEARCH  INSTITUTE  (N01-CP7-10Q1)  i 

Titl^:   Resources  and  Information  Data  Management 
Contractor's  Project  Director:   Mr.  Mark  Gladstone 
Project  Officer  (NCI):  Ms.  Wilma  Varrato 
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Objectives:  To  assist  in  processing,  storage,  and  retrieval  of  data  asso- 
ciated with  research  resource  materials  of  the  Biological  Carcinogenesis 
Branch. 

Major  Findings:  During  the  last  year,  the  contractor  continued  to  provide 
computer  support  to  the  Biological  Carcinogenesis  Branch.  Efforts  were 
directed  toward:  a)  the  design  and  development  of  new  and  revised  systems 
for  the  management  of  the  collection,  storage,  and  distribution  of 
research  materials;  b)  data  entry  to  support  the  operation  of  existing 
systems;  c)  the  development  and  production  of  reports  systems;  and  d) 
documentation  of  revisions  to  current  and  newly  developed  systems  and 
programs. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Computerization  of  resources  data  makes  it  possible  for  the  Biological 
Carcinogenesis  Branch  to  exercise  close  control  over  the  inventory  of 
viruses,  sera,  human  tissues,  and  other  materials  provided  by  the  NCI  and 
used  in  cancer  research.   In  addition,  computerization  makes  it  possible 
to  rapidly  obtain  information  necessary  to  determine  availability,  loca- 
tion, quantity,  etc.  of  all  resources  within  its  jurisdiction,  thereby, 
permitting  rapid  response  to  needs  of  the  Program  while  avoiding  resource 
excessor  shortages. 

Proposed  Course:  The  contractor  will  provide  systems  analysis,  computer 
programming,  and  management  of  data  as  required  by  BCB.  The  contractor 
will  extend  and  refine  the  central  inventory  system  as  necessary  to  meet 
the  ever-changing  requirements  for  materials  used  in  cancer  research. 
Appropriate  management  reports  will  be  generated  as  required. 

Date  Contract  Initiated:  March  1,  1977 

Current  Annual  Level:  $325,335 
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BIOLOGICAL  CARCINOGENESIS  BRANCH 
GRANTS  ACTIVE  DURING  FY79 

DNA  VIRUS  STUDIES 


Investigator/Institution/Grant  Number 

ALONI,  Yosef 

Weizmann  Institute  of  Science 

5  ROl  CA  14995-05 

ARMENTROUT,  Richard  W 
University  of  Cincinnati 
2  ROl  CA  16517-04 

BASILICO,  Claudio 
New  York  University 
2  POl  CA  15239-04 

BASILICO,  Claudio 
New  York  University 
2  ROl  CA  11893-09 

BAUM,  Stephen 
Yeshiva  University 
2  ROl  CA  10945-lOAl 

BENJAMIN,  Thomas  L 
Harvard  University 
1  ROl  CA  25390-01 

BENJAMIN,  Thomas  L 
Harvard  University 
5  ROl  CA  19567-02 

BERG,  Paul 
Stanford  University 
5  ROl  CA  15513-05 

BERK,  Arnold  J 

University  of  California  (LA) 

1  ROl  CA  25235-01 

BLACK,  Paul  H 

Massachusetts  General  Hospital 

5  ROl  CA  10125-12 

BLASECKI,  John  W,  Jr 
Mount  Sinai  Medical  Center 
5  ROl  CA  24490-02 


Title 

Control  of  Gene  Expression  in  Tumor 
Viruses  and  Cells 


Events  of  Parvovirus  and  Animal 
Cell  DNA  Synthesis 


Biosynthesis  in  Normal  and  Virus- 
Transformed  Cells 


Cellular  and  Viral  Control  of  Onco- 
genetic Transformation 


Interaction  of  Oncogenic  Viruses 
(Adenovirus  and  SV40) 


Effects  of  HR-T  Mutations  on  Poly- 
oma Gene  Expression 


Mechanism  of  Cell  Transformation  by 
Polyoma  Virus 


Basic  Mechanisms  in  Viral  Carcino- 
genesis 


Biosynthesis  of  Adenovirus  Early 
RNAs 


Mechanisms  of  Transformation  by 
Oncogenic  Viruses 


Role  of  Free  Tumor  Antigen  in  Imm- 
unity to  SV40  Tumors 
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BLOUGH,  Herbert  A 

Presbyterian-University  of  PA  Med  Ctr 
5  ROl  CA  15370-05 


Tumor  Virus  Lipids: 
and  Biosynthesis 


Structure 


BOEZI,  John  A 

Michigan  State  University 

5  ROl  CA  17554-03 


Marek's  Disease  Herpes  Virus 
Induced  DNA  Polymerase 


BROCKMAN,  William  W 
University  of  Michigan 
5  ROl  CA  19816-03 


Role  of  SV40  Gene  A  in  Cellular 
Transformation 


BUTEL,  Janet  S 

Baylor  College  of  Medicine 

1  ROl  CA  25215-01 


Tumor  Virus  Effects  on  Mouse 
Mammary  Epithelial  Cells 


BUTEL,  Janet  S 

Baylor  College  of  Medicine 

1  ROl  CA  22555-01 


Biological  Properties  of  SV40 
Early  Proteins 


CALNEK,  Bruce  W 
Cornell  University 
5  ROl  CA  06709-17 


Avian  Leukosis  Complex 


CARROLL,  Dana 
University  of  Utah 
1  ROl  CA  26128-01 


A  Novel  Function  of  the  Simian 
Virus  40  Genome 


CARROLL,  Robert  B 
New  York  University 
5  ROl  CA  20802-02 


Biochemical  and  Functional  Prop- 
erties of  SV40  T  Antigen 


CARTER,  Timothy  H 
St.  John's  University 
1  ROl  CA  25757-01 


The  Regulation  of  Adenovirus  Gene 
Expression 


CASPAR,  Donald  L 
Brandeis  University 
5  ROl  CA  15468-05 


Assembly  of  Viruses,  Membranes, 
and  Tissue 


CHAE,  Chi-Bom  Regulation  of  Simian  Virus  40 

University  of  North  Carolina  (Chapel  Hill)  Genes  in  Transformed  Cells 
5  ROl  CA  17390-03 


CHATTERJEE,  Nando  K 

N  Y  State  Department  of  Health 

5  ROl  CA  19707-03 


Processing  and  Translation  of 
Group  C  Adenovirus  HNRNA 


C LOUGH,  Wendy  G 

University  of  Southern  California 

5  ROl  CA  23070-02 


EBV  DNA  Synthesis  in  Transformed 
Lymphocytes 
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COLE,  Charles  N 
Yale  University 
5  ROl  CA  22228-02 


Control  of  Tumor  Virus  Gene 
Expression 


CONSIGLI,  Richard  A 
Kansas  State  University 
5  ROl  CA  07139-15 


Studies  in  Polyoma  Transformed 
Cells — Virion  Proteins 


CROCE,  Carlo  M 

Wistar  Inst  of  Anatomy  and  Biology 

2  ROl  CA  16685-04 


Mapping  of  Tumor  Virus  Genomes  in 
Transformed  Cells 


CULP,  Lloyd  A 

Case  Western  Reserve  University 

5  ROl  CA  13513-06 


Surface  Properties  of  Cancer  and 
Revertant  Cells 


DANIELL,  Ellen 

University  of  California  (Berkeley) 

5  ROl  CA  19058-03 


Cell  Transformation  by  Defective 
Virus  Particles 


DANNA,  Kathleen  J 

University  of  Colorado  (Boulder) 

1  ROl  CA  24924-01 


SV40  Early  Proteins--Possible  roles 
in  Oncogenesis 


DANNA,  Kathleen  J 

University  of  Colorado  at  Boulder  (Bolder) 

5  ROl  CA  18212-03 


Tumor  Virus  DNA,  A  Molecular 
Vehicle  for  Enzyme  Genes 


DARNELL,  James  E,  Jr 
Rockefeller  University 
5  ROl  CA  16006-05 


RNA  and  Growth  Control  in  Animal 
Cells 


DATTA,  Prasanta 
University  of  Michigan 
5  ROl  CA  16494-03 


Changes  in  the  Cell  Surface  Induced 
by  Tumor  Viruses 


DAVID,  Anshel  E 
Downstate  Medical  Center 
5  ROl  CA  17101-03 


SV40  Induced  Host  DNA  Replication 


DE  MARCHI,  Jeanette  M 
Vanderbilt  University 
1  ROl  CA  20806-OlAl 


Induction  by  Cytomegalovirus  of 
Cell  DNA  Synthesis 


DE  PAMPHILIS,  Melvin  L 
Harvard  University 
5  ROl  CA  15579-05 


Tumor  Virus  DNA  Replication:  A 
Probe  into  Oncogenesis 


DIAMANDOPOULOS,  George  T 
Harvard  University 
2  ROl  CA  08731-13 


Viral  Carcinogenesis  with  Special 
Reference  to  SV40 
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ECKHART,  Walter 

Salk  Institute  for  Biological  Studies 

5  ROl  CA  13884-07 


Viral  Gene  Functions  and  Regula- 
tion of  Cell  Growth 


EVANS,  Mary  J 

N  Y  State  Department  of  Health 

1  ROl  CA  22655-01 


DNA  Polymerase(s)  of  the  Replica- 
tion SV40  Chromosomes 


FALK,  Lawrence  A,  Jr 
Harvard  University 
1  ROl  CA  27225-01 


Study  of  Human  and  Simian  Lympho- 
tropic  Herpesviruses 


FAREED,  George  C 

University  of  California  (LA) 

5  ROl  CA  20794-03 


Simian  Virus  40,  DNA  Replication 
and  Transformation 


FLUCK,  Michele  M 
Harvard  University 
1  R23  CA  24755-01 


The  Role  of  Two  Polyoma  Early 
Genes  in  Transformation 


FLUCK,  Michele  M 
Michigan  State  University 
7  R23  CA  27453-01 


The  Role  of  Two  Polyoma  Early 
Genes  in  Transformation 


FOLK,  William  R 
University  of  Michigan 
5  ROl  CA  13978-06 


Mammalian  Cell  Transformation  by 
Oncogenic  Viruses 


FRANCKE,  Bertold  R 

Salk  Institute  for  Biological  Studies 

5  ROl  CA  15058-05 


Gene  Functions  of  Herpes  Simplex 
Virus 


FRENKEL,  Gerald  D 
Albany  Medical  College 
1  ROl  CA  22965-01 


Inhibition  of  Cellular  DNAses  by 
DNA  Tumor  Viruses 


FRIEDMANN,  Theodore 

University  of  California  (San  Diego) 

1  ROl  CA  24288-01 


Nucleotide  Sequencing  of  Polyoma 
DNA 


GALLOWAY,  Denise  A 

Fred  Hutchinson  Cancer  Research  Ctr 

1  ROl  CA  26001-01 


Herpesvirus  Expression  in  Trans- 
formation and  Latency 


GLASER,  Ronald 

Ohio  State  University 

1  ROl  CA  23807-01 


Expression  of  Epstein-Barr 
Virus  in  Hybrid  Cells 


GOLDSTEIN,  David  A 

Medical  College  of  Pennsylvania 

7  ROl  CA  22479-01 


Replication  of  Papova  Viral  DNA 
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GOODMAN,  Howard  M 

University  of  California  (SF) 

5  ROl  CA  14026-07 


Tumor  Virus,  Plasmid  &  Cell  Analy- 
sis 


GOULIAN,  Mehran 

University  of  California  (San  Diego) 

5  ROl  CA  11705-10 

GRALLA,  Jay 

University  of  California  (LA) 

5  ROl  CA  19941-03 

GRANOFF,  Allan 

St.  Jude  Children's  Research  Hospital 

5  ROl  CA  07055-16 

GREEN,  Melvin  H 

University  of  California  (San  Diego) 

1  ROl  CA-  24281-01 

HAGER,  Lowell  P 

University  of  Illinois  (Urbana) 

5  ROl  CA  17619-03 

HALL,  Jennifer  D 
University  of  Arizona 
5  ROl  CA  20429-02 

HALL,  Mark  R 

University  of  Nevada  (Reno) 

7  ROl  CA  23081-01 

HALLICK,  Lesley  M 

University  of  Oregon  Hlth  Sci  Ctr 

1  ROl  CA  24799-01 

HAYWARD,  Gary  S 

Johns  Hopkins  University 

5  ROl  CA  22130-02 

HENLE,  Werner 

Children's  Hospital  of  Philadelphia 

5  ROl  CA  04568-20 

HERCULES,  Kathleen 
University  of  California  (LA) 
5  ROl  CA  23057-02 

HINZE,  Harry  C 

University  of  Wisconsin  (Madison) 

5  ROl  CA  21195-02 


Studies  on  DNA  Synthesis 


Regulation  of  Transcription  by  DNA- 
Protein  Complexes 


Studies  of  Lucke  Tumor  Associated 
Viruses 


The  Process  and  Control  of  Trans- 
cription of  SV40 


Biochemical  Studies  on  T  Antigen 
and  Transformed  Cells 


Host  Cell  Functions  Involved  in 
SV40  Transformation 


Role  of  Histones  in  Oncogenic  DNA 
Virus  Replication 


Replication  and  Repair  of  Viral  DNA 
and  RNA  Complexes 


Structural  Organization  of  Herpes 
Virus  DNA  Molecules 


Relation  of  Epstein-Barr  Virus  to 
Human  Malignancies 


Mappinf  of  SV40  Transcription 
Units 


Vaccination  Against  an  Oncogenic 
Herpes  Virus 
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HIRSCH,  Martin  S 
Massachusetts  General  Hospital 
2  ROl  CA  12464-09 

HODGE,  Lon  D 

Medical  College  of  Georgia 

7  ROl  CA  25727-01 

HOLOWCZAK,  John  A 
Rutgers  Medical  School 
5  ROl  CA  11027-11 

HORWITZ,  Marshall  S 
Yeshiva  University 
5  ROl  CA  11512-09 

HOWETT,  Mary  K 

Pennsylvania  State  Univ  (Hershey) 

1  ROl  CA  25305-01 

HSU,  Ming-Ta 
Rockefeller  University 
5  ROl  CA  19073-03 

HUANG,  Eng-Shang 

University  of  North  Carol ina(Chapel  Hill) 

1  ROl  CA  21773-OlAl 

HUNTER,  Anthony  R 

Salk  Institute  for  Biological  Studies 

2  ROl  CA  17096-04 

HYMAN,  Richard  W 

Pennsylvania  State  Univ  Hershey  Med  Ctr 

2  ROl  CA  16498-04 

ISOM,  Harriet  C 

Pennsylvania  State  Univ  Hershey  Med  Ctr 

1  ROl  CA  23931-01 

JERKOFSKY,  Mary  Ann 
University  of  Maine  (Orono) 
5  ROl  CA  23690-02 

KELLEMS,  Rodney  E 

Baylor  College  of  Medicine 

1  ROl  CA  24618-01 

KETNER,  Gary  W 

Johns  Hopkins  University 

5  ROl  CA  21309-02 


Immune  Reactivity  and  Oncogenic 

Virus  Infections  I 


Metabolism  of  Adenovirus  RNA 


Transcription  &  Translation  in  Pox 
Virus  Infected  Cells 


Adenovirus  DNA  Synthesis  and  Poly- 
peptide Assembly 


In  Vivo  Cocarcinogenesis  of 
Chemicals  and  Viruses 


Basic  Mechanism  of  Viral  Oncogenesis 


Cytomegaloviruses  and  Human  Malig- 
nancy 


Macromolecular  Synthesis  and  Cell 
Growth  Control 


Malignancy  and  DNA  Homology  Among 
the  Herpes  Viruses 


Regulation  of  Differentiation  in 
Hepatocytes  in  Vitro 


Cellular  DNA  Synthesis  and  Herpes 
Virus  Replication 


Control  of  Host  Gene  Expression  by 
DNA  Tumor  Viruses 


Transformation  and  Gene  Regulation 
by  Adenoviruses 
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KIEFF,  Elliott  D 
University  of  Chicago 
2  ROl  CA  17281-04 

KIT,  Saul 

Baylor  College  of  Medicine 

2  ROl  CA  06656-16 

KNIPE,  David  M 
Harvard  University 
1  ROl  CA  26345-01 

KOWALSKI,  David 

Roswell  Park  Memorial  Institute 

1  ROl  CA  23996-01 

KUCERA,  Louis  S 

Wake  Forest  University 

5  ROl  CA- 12382-06 

LAIPIS,  Philip  J 
University  of  Florida 
5  ROl  CA  17662-03 

LANCASTER,  Wayne  D 

Case  Western  Reserve  University 

1  R23  CA  24505-01 

LANDERS,  Terry  A 

Univ  of  Texas  Hlth  Sci  Ctr  (Houston) 

5  ROl  CA  21350-02 

LEBOWITZ,  Jacob 

University  of  Alabama  (Birmingham) 

2  ROl  CA  17077-04 


EBV  Interaction  with  Lymphoblasts 
In  Vitro  &  In  Vivo 


Biochemical  Aspects  of  Viral  Car- 
cinogenesis 


Genetics  of  Herpes  Virus  Trans- 
formation 


Role  of  DNA  Relaxing  Enzyme  in  SV40 
DNA  Replication 


Virus  Associated  Neoplasms 


DNA  Polymerases  of  SV40  Infected  or 
Transformed  Cells 


Bovine  Papilloma  Virus  DNA  and 
Neoplasia 


Role  of  Tumor  Virus  Structural 
Proteins  in  infection 


Circular  DNA-- Implications  for 
Cancer  and  Drug  Resistance 


LEHMAN,  John  M 

University  of  Colorado  Medical  Center 

5  ROl  CA  16030-04 

LENNETTE,  Evelyne  T 

Children's  Hospital  of  Philadelphia 

1  ROl  CA  24779-01 

LEVINE,  Arnold  J 
Princeton  University 
5  RQl  CA  16380-04 

LEVINE,  Arnold  J 
Princeton  University 
5  ROl  CA  11049-10 


Pathology  of  Neoplastic  Transform- 
tion 


Studies  of  Epstein-Barr  Virus 
Determined  Antigens 


Regulation  of  Deoxypyrimidine 
Kinases  by  Tumor  Viruses 


DNA  Replication  in  SV40  Infected 
Cells 
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LIEF,  Florence  S 
University  of  Pennsylvania 
5  ROl  CA  13007-05 


Human  Wart  Virus  as  an  Oncogenic     | 
Agent  ^ 


LIVINGSTON,  David  M 

Sidney  Farber  Cancer  Institute 

5  ROl  CA  24715-01 

LIVINGSTON,  David  M 

Sidney  Farber  Cancer  Institute 

5  ROl  CA  15751-05 


Isolation  and  Function  of  Small 
SV40  T  Antigen 

Structure  and  Function  of  SV40  Non-  ^ 
Virion  Proteins 


LUFTIG,  Ronald  B 

Worcester  Fdn  for  Exper  Biology 

5  ROl  CA  18979-03 


Viral  Interaction  of  Microtubules 
in  Cancer  Cells 


LUTWICK,  Larry  I 
University  of  Iowa 
1  ROl  CA  25811-01 


Hepatitis  B  Virus  and  Hepatocellular 
Carcinoma 


MANGEL,  Walter  F 

University  of  Illinois  (Urbana) 

5  ROl  CA  19084-03 


Control  of  Gene  Expression  by  the 
DNA  Tumor  Viruses 


MAYOR,  Heather  D 

Baylor  College  of  Medicine 

5  ROl  CA  14618-05 


Growth  &  Maturation  of  Adeno- 
associated  Satellite  Viruses 


MEINKE,  William  J 
University  of  Arizona 
5  ROl  CA  23675-02 


Detection  of  Human  Wart  Viral  DNA 
in  Mai ignant  Tissue 


MILLER,  I  George,  Jr 
Yale  University 
5  ROl  CA  12055-07 


Studies  of  Epstein-Barr  Virus 


MILLETTE,  Robert  L 
Wayne  State  University 
5  ROl  CA  21065-03 


Herpes  Simplex  Virus  Gene  Regula- 
tion 


MUNNS,  Theodore  W 
St.  Louis  University 
2  ROl  CA  17715-04 

MURAKAMI,  William  T 
Brandeis  University 
5  ROl  CA  06554-16 


Characterization  of  RNA/DNA  in 
Oncogenic  Systems 

Virus-Induced  Neoplastic  Conversions  ' 


MURRAY,  Byron  K 

Virginia  Commonwealth  University 

5  ROl  CA  19238-03 


Transformation  by  Defective  Herpes 
Simplex  Viruses 
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NATHANS,  Daniel 

Johns  Hopkins  University 

5  POl  CA  16519-04 


Program  on  Molecular  Biology  of 
Viral  Tumori genes  is 


NONOYAMA,  Meihan 

Life  Sciences  Biomed  Research  Inst 

5  ROl  CA  21665-03 


Oncogenicity  of  Epstein-Barr  Virus 


OZER,  Harvey  L 
Hunter  College 
5  ROl  CA  23002-02 


Host  Functions  Related  to  Tumor 
Virus  Infection 


PADMANABHAN,  Radhakrishnan 
University  of  Maryland  (Baltimore) 
5  ROl  CA  20369-02 


DNA  Sequence  Analysis  on  Human 
Adenovirus  Genomes 


PAGANO,  Joseph  S 

University  of  North  Carolina 

5  POl  CA  19014-03 


DNA  Virus  Genomes,  Oncogenesis  and 
Latency 


PASS,  Franklin 

University  of  Minnesota  (Minneapolis) 

1  ROl  CA  25462-01 


Human  Papilloma  Virus  and  Malignant 
Disease 


PEARSON,  Gary  R 
Mayo  Foundation 
5  ROl  CA  20679-02 


Biochemistry  of  Herpes  Virus- 
Induced  Membrane  Antigens 


PEARSON,  George  D 
Oregon  State  University 
2  ROl  CA  17699-04 


Replication  Map  of  an  Oncogenic 
Virus 


POLLACK,  Robert  E 
Columbia  University 
1  ROl  CA  25066-01 


Oncogenic  Virus  Gene  Control  of  Cell 
Growth  and  Shape 


QUALTIERE,  Louis  F 

Mayo  Foundation 

1  ROl  CA  24123-OlAl 


Humoral  Response  to  Herpes  and 
Epstein-Barr  Virus 


RASKA,  Karel,  Jr 
Rutgers  Medical  School 
5  ROl  CA  21196-02 


Low  Molecular  Weight  RNA  in  Adeno- 
virus Infections 


RASKAS,  Heschel  J 
Washington  University 
5  ROl  CA  16007-05 


Gene  Expression  of  Oncogenic  Viruses 


REKOSH,  David  M 

State  Univ  of  New  York  (Buffalo) 

1  ROl  CA  25674-01 


Adenovirus  Early  Gene  Function  and 
DNA  Replication 
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ROBERTS,  Bryan  E 
Brandeis  University 
1  ROl  CA  24233-01 


Organization  and  Expression  of 
Genes  in  Viral  DNAs 


ROBERTS,  Bryan  E 
Harvard  University 
7  ROl  CA  27447-01 


Organization  and  Expression  of 
Genes  in  Viral  DNAs 


ROEDER,  Robert  G 
Washington  University 
2  ROl  CA  16640-04 


Regulation  of  Adenovirus  Gene 
Expression 


ROIZMAN,  Bernard 
University  of  Chicago 
5  ROl  CA  08494-14 


Mechanisms  of  Viral  Infection  in 
Relation  to  Cancer 


ROMAN,  Ann 

Indiana  Univ-Purdue  Univ  (Indianapolis) 

5  ROl  CA.  19708-03 


Intracellular  Control  of  DNA  Tumor 
Virus  Replication 


RUNDELL,  Mary  K 
Northwestern  University 
5  ROl  CA  21327-02 


Structural  Analysis  of  the  SV40 
Tumor  Antigen 


SACK,  George  H,  Jr 
Johns  Hopkins  University 
5  ROl  CA  20619-02 


Genetics  of  SV40  Viral  Trans- 
formation of  Human  Cells 


SCHAFFER,  Priscilla  A 

Sidney  Farber  Cancer  Institute 

5  ROl  CA  20260-02 


Transforming  Genes  of  Herpes  Simplex 
Virus 


SCHIERMAN,  Louis  W 
University  of  Georgia 
5  ROl  CA  23660-02 


Immunogenetic  Study  of  a  Herpes 
Virus  Induced  Lymphoma 


SCHMIDT-ULLRICH,  Rupert 
Tufts-New  England  Medical  Ctr 
1  ROl  CA  23642-01 


Characterization  of  SV40-Specific 
Membrane  Antigens 


SHAH,  Keerti  V 

Johns  Hopkins  University 

2  ROl  CA  13478-07 

SHENK,  Thomas  E 

Univ  of  Connecticut  Health  Ctr 

5  RQl  CA  19151-03 

SILVERSTEIN,  Samuel  C 
Rockefeller  University 
5  ROl  CA  18945-03 


Investigation  of  SV40-Related  In- 
fections of  Man 


Structure  and  Function  of  DNA  Tumor   | 
Virus  Genomes 


Plasminogen  Activators  of  Malignancy 


552 


SILVERSTEIN,  Saul  J 
Columbia  University 
2  ROl  CA  17477-04 


Molecular  Biology  of  Herpes  Virus 


SIMMONS,  Daniel  T 
University  of  Delaware 
1  ROl  CA  25942-01 


Origin  and  Function  of  SV40- 
Specific  TAU  Antigens 


SPELSBERG,  Thomas  C 
Mayo  Foundation 
1  ROl  CA  25340-01 


A  New  Class  of  Epstein-Barr  Virus 
Nuclear  Antigen 


STEINBERG,  Bettie  M 
Columbia  University 
1  R23  CA  25095-01 


Regulation  of  Reversion  in  SV40 
Transformed  Rat  Cells 


STEVENS,  Jack  G 

University  of  California  (LA) 

5  ROl  CA, 18151-03 


Analysis  of  the  Shope  Papilloma- 
Carcinoma  System 


STROHL,  William  A 
Rutgers  Medical  School 
2  ROl  CA  08851- 14A1 


Viral  Carcinogenesis  and  Latency 


STROMINGER,  Jack  L 

Sidney  Farber  Cancer  Institute 

1  ROl  CA  24926-01 


Study  of  Epstein-Barr  Nuclear 
Antigen 


STROMINGER,  Jack  L 

Sidney  Farber  Cancer  Institute 

5  POl  CA  21082-02 


Molecular  Basis  of  Viral  Oncogenesis 


SUGDEN,  Bill 

University  of  Wisconsin  (Madison) 

1  ROl  CA  19236-01 


Nucleocapsid  Proteins  of  Epstein- 
Barr  Virus 


SUMMERS,  William  C 
Yale  University 
5  ROl  CA  13515-06 


Genetic  Study  of  Animal  Viruses 


TAMM,  Igor 

Rockefeller  University 
5  ROl  CA  18608-19 


Virus  Induced  Alterations  in  Animal 
Cells 


TEGTMEYER,  Peter  J 

State  Univ  New  York  (Stony  Brook) 

5  ROl  CA  18808-04 


Mechanisms  of  Viral  Oncogenesis: 
SV40  Gene  Function 


TENEN,  Daniel  G 

Sidney  Farber  Cancer  Institute 

1  R23  CA  26018-01 


SV40  T  Antigen  Binding  Sites  in 
Cellular  DNA 
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TEVETHIA,  Mary  J 

Penn  State  Univ  Hershey  Med  Ctr 

1  ROl  CA  24694-01 


Mutagenesis  of  Specific  Regions  of 
the  SV40  Genome 


TEVETHIA,  Satvir  S 

Penn  State  Univ  Hershey  Med  Ctr 

1  ROl  CA  25000-01 

THEIS,  Gail  A 

New  York  Medical  College 

5  ROl  CA  18904-03 


Biology  of  SV40  Specific  Transplant- 
ation Antigen 

Responses  of  Lymphocytes  to  an      ■ 
Oncogenic  Herpes  Virus  ^ 


TIBBETTS,  Clark  J 

Univ  of  Connecticut  Health  Center 

2  ROl  CA  17130-04 


Adenovirus  Genome  Expression- 
Physical  Mapping  Studies 


TJIAN,  Robert 

University  of  California  (Berkeley) 

1  ROl  CA  25417-01 


The  SV40  Tumor  Antigen 


TOOLAN,  Helene  W 
Putnam  Memorial  Hospital 
1  ROl  CA  25866-02 


Viruses  and  Cancer — Role  of  Latent 
Viruses  in  Resistance 


TOPP,  William  C 

Cold  Spring  Harbor  Laboratory 

1  ROl  CA  24830-01 


SV40  Early  Gene  Products  and  Viral 
Oncogenesis 


TROY,  Frederic  A 

University  of  California  (Davis) 

2  ROl  CA  17327-04 


Membrane  Bound  Enzymes,  Tumor  Anti- 
gens and  Malignancy 


ULTMANN,  John  E 
University  of  Chicago 
5  POl  CA  19264-03 


Viral  Oncology  Research  Center 
Program 


VELICER,  Leland  F 
Michigan  State  University 
1  ROl  CA  23408-01 


Marek's  Disease  Herpes  Virus  Anti- 
gens 


VILLARREAL,  Luis  P 

Univ  of  Colorado  Medical  Center 

1  ROl  CA  25819-01 


Gene  Expression  of  a  Small  DNA 
Tumor  Virus:   SV40 


VOGT,  Marguerite  M 

Salk  Institute  for  Biological  Studies 

2  ROl  CA  13608-06A1 


Viral  Gene  Functions  Involved  in 
Transformation 


WAGNER,  Edward  K 

University  of  California  (Irvine) 

2  ROl  CA  11861-09 


Viral  RNA  Synthesis  Control  in 
Herpes  Virus  Infection 
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WAITE,  B  Moseley 

Wake  Forest  University 

5  ROl  CA  21146-02 


Changes  in  Cell  Membranes  by 
Oncogenic  Herpes  Simplex 


WALTER,  Gemot  F 

Salk  Institute  for  Biological  Studies 

5  ROl  CA  15365-05 


Early  Proteins  of  Simian  Virus  40 


WASSARMAN,  Paul  M 
Harvard  University 
5  ROl  CA  20841-03 


Tumor  Virus  Chromatin:  Structure 
and  Replication 


WEISSMAN,  Sherman  M 
Yale  University 
2  ROl  CA  16106-04 


Function  of  SV40  Gene  Products 


WEISSMAN,  Sherman  M 
Yale  University 
5  POl  CA  16038-05 


Viral  Transformation  Molecular 
Basis--  DNA  Virus 


WENTZ,  William  B 

Case  Western  Reserve  University 

5  ROl  CA  16706-03 


Carcinogenesis  with  Herpes  Virus  II 


WILLIAMS,  James  F 
Carnegie-Mellon  University 
5  ROl  CA  21375-02 


Genetic  Analysis  of  Adenoviruses 


WILSON,  Dwight  E,  Jr 

Rensselaer  Polytechnic  Institute 

5  ROl  CA  16550-03 


Studies  on  Cell  Transformation 
Herpes  Virus 


WILSON,  John  H 

Baylor  College  of  Medicine 

5  ROl  CA  15743-05 


Oncogenic  Mechanisms:  SV40  and 
Host  Genetic  Analysis 


WOLD,  William  S 

St.  Louis  University 

1  R23  CA  24710-01 


Adenovirus  2  Coded  Early  Glyco- 
protein 


WU,  Guang-Jer 
Emory  University 
1  ROl  CA  25270-01 


Regulation  of  Transcription 


WU,  Ray 

Cornell  University 

5  ROl  CA  14989-05 


Analysis  of  DNA  Sequence  in  Polyoma 
and  SV40  Tumor  Virus 
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ZAIN,  Sayeeda  B 

Cold  Spring  Harbor  Laboratory 

5  ROl  CA  22698-02 


Sequence  Analysis  of  SV40  Integra-   m 
tion  Sites  ^ 


ZIMMER,  Stephen  G 
University  of  Kentucky 
5  ROl  CA  21339-02 


Molecular  Pathology  of  DNA 
Oncogenic  Viruses 


i 
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RNA  VIRUS  STUDIES 


Investigator/Institution/Grant  Number 

ANDERSON,  Garth  R 
University  of  Pittsburgh 
5  ROl  CA  19488-03 


Title 

Specific  Cellular  Sequences  in 
Sarcoma  Virus  Genomes 


ARLINGHAUS,  Ralph  B 

Univ  of  Texas  System  Cancer  Ctr 

1  ROl  CA  25465-01 


Biosynthesis  and  Characterization 
of  Murine  Oncornavirus 


ARLINGHAUS,  Ralph  B 

Univ  of  Texas  System  Cancer  Ctr 

5  ROl  CA  18248-03 


Biosynthesis  of  Rauscher  Murine 
Leukemia  Viral  Proteins 


ARLINGHAUS,  Ralph  B 

Univ  of  Texas  System  Cancer  Ctr 

5  ROl  CA  15495-03 


Biosynthesis  of  Oncornavirus 
Proteins 


AUGUST,  J  Thomas 

Johns  Hopkins  University 

5  ROl  CA  19471-02 


Genetic  Expression  of  Cellular 
Oncornaviruses 


AXEL,  Richard 
Columbia  University 
2  ROl  CA  16346-04 


Molecular  Control  of  Chromatin 
Transcription 


BACHELER,  Lee  T 

Salk  Inst  for  Biological  Studies 

1  ROl  CA  22829-01 


Organization  of  Integrated  Tumor 
Virus  Genomes 


BAILEY,  James  M 

Southern  111  Univ  (Carbondale) 

1  ROl  CA  24574-01 


Study  of  a  Basic  Avian  Myelo- 
blastosis Virus  Protein 


BALAZS,  Ivan 

Sloan  Kettering  Inst  for  Can  Res 

1  ROl  CA  24008-OlAl 


RNA  Tumor  Virus  Gene  Expression 
During  the  Cell  Cycle 


BALDUZZI,  Piero  C 
University  of  Rochester 
5  ROl  CA  15716-05 


Genetic  Studies  of  RNA  Tumor 
Viruses 


BALUDA,  Marcel  A 

Univ  of  California  (Los  Angeles) 

2  ROl  CA  10197-13 


Tumor  Induction  by  Avian  Myelo- 
blastosis Virus 


BAXT,  William  G 

Univ  of  California  (San  Diego) 

5  ROl  CA  15375-03 


Role  of  RNA  Tumor  Viruses  in 
Human  Leukemia 
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BEEMON,  Karen  L 

Salk.  Inst  for  Biological  Studies 

1  ROl  CA  23896-01 


Expression  of  RNA  Tumor  Virus       i 
Genes 


BISHOP,  John  M 

Univ  of  California  (San  Francisco) 

5  ROl  CA  12705-08 


Rous  Sarcoma  Virus:  Replication  and 
Cell  Transformation 


BOETTINGER,  David  E 
University  of  Pennsylvania 
2  ROl  CA  15502-04 


Genetic  Analysis  of  RNA  Tumor 
Viruses 


BRILES,  Worthie  E 

Northern  Illinois  University 

2  ROl  CA  12796-07 


Immunogenetics  of  Tumor  Related 
Alloantigens 


BUCHANAN,  John  M 
Massachusetts  Inst  of  Tech 
5  ROl  CA  02015-25 


Nucleotide  and  Nucleic  Acid 
Metabol ism 


BUCK,  Clayton 
Wistar  Institute 
5  ROl  CA  19144-04 


Membrane  Changes  Caused  by  Tumor 
Virus  Transformation 


CAVALIERI,  Liebe  F 

Sloan  Kettering  Inst  for  Can  Res 

5  ROl  CA  18383-03 


Mechanism  of  Reverse  Transcription 
of  Oncornaviral  RNA 


CERNY,  Jan 
Harvard  University 
5  ROl  CA  14922-06 


Regulatory  Mechanisms  of 
Neoplasia 


CHIRIKJIAN,  Jack  G 
Georgetown  University 
2  ROl  CA  16914-03A1 


RNA  Modifying  Enzymes  in  Normal 
and  Neoplastic  Cells 


COFFIN,  John  M 
Tufts  University 
5  ROl  CA  17659-03 


Relationship  of  Avian  Tumor  Virus 
RNA  and  Host  Genome 


COGGIN,  Joseph  H  Jr 
University  of  South  Alabama 
1  ROl  CA  23491-01 


Etiology  of  a  Lymphoma  Epizootic 
in  Hamsters 


COLLINS,  Carolyn  J 
University  of  Virginia 
1  ROl  CA  24137-01 


Integration  of  RNA  Tumor  Viruses 
in  Mammalian  Cells 


COMPANS,  Richard  W 

Univ  of  Alabama  (Birmingham) 

2  ROl  CA  18611-04 


Molecular  Studies  of  Oncorna  and 
Arenaviruses 
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COOPER,  Geoffrey  M 
Sidney  Farber  Cancer  Inst 
5  ROl  CA  18689-03 

DAHLBERG,  James  E 

University  of  Wisconsin  (Madison) 

5  ROl  CA  15166-05 

DATTA,  Syamal  K 

New  England  Med  Cen  Hosp 

5  ROl  CA  19575-03 

DAVIDSON,  Norman  R 
California  Inst  of  Tech 
1  ROl  CA  25991-01 

DEL  VI LLANO,  Bert  C 
Cleveland  Clinic  Hospital 
1  ROl  CA  25789-01 

DINA,  Dino 
Yeshiva  University 

1  ROl  CA  24223-01 

DODGE,  William  H 

Wake  Forest  University 

5  ROl  CA  19275-02 

DUESBERG,  Peter  H 

University  of  California  (Berkeley) 

5  ROl  CA  11426-10 

DURAN-REYNALS,  Maria  L 
Yeshiva  University 

2  ROl    CA  07160-14 

EAST,  James  L 

Univ  of  Texas  System  Cancer  Ctr 

2  ROl  CA  16781-04 

ECKNER,  Robert  J 
Boston  University 
5  ROl  CA  19562-03 

EISENMAN,  Robert  N 

Fred  Hutchinson  Cancer  Research  Cen 

5   Rai    CA  20525-02 

ELDER,  John  H 

Scripps  Memorial  Hospital 

1  ROl  CA  25533-01 


Infectious  DNA  for  Endogenous  RNA 
Tumor  Virus  Genes 


Small  RNAs  of  RNA  Tumor  Viruses 


Murine  Leukemia  Viruses  in  New 
Zealand  Mice 


Sequence  Organization  of  Integrated 
Tumor  Virus  Genomes 


Biological  Studies  of  Epididymal 
Glycoprotein,  gp70 


Regulation  of  Murine  RNA  Tumor  Virus 
Gene  Expression 


Normal  and  Leukemic  Granulopoiesis 
in  the  Chicken 


Molecular  and  Genetic  Analyses  of 
RNA  Tumor  Viruses 


Possible  Neoplastic  Effects  of 
Non-Neoplastic  Viruses 


Relatedness  of  RNA  Tumor  Viruses 
and  Human  Neoplasia 


Biological  and  Physical  Properties 
of  Friend  Virus 


Control  Mechanisms  in  Avian 
Oncornavirus  Replication 


Sequence  Studies  of  the  gp70's 
of  Recombinant  Retrovirus 
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ERIKSON,  Raymond  L 

University  of  Colorado  Medical  Cen 

5  ROl  CA  21117-13 


Biosynthesis  of  Viral  RNA 


ERIKSON,  Raymond  L 

University  of  Colorado  Medical  Cen 

5  ROl  CA  21326-02 

ESSEX,  Myron  E 
Harvard  University 
2  ROl  CA  13885-04A1 


Avian  Sarcoma  Virus  Transformation- 
Specific  Antigens 

Oncornavirus-Associated  Cell        d 
Membrane  Antigens  " 


ESSEX,  Myron  E 
Harvard  University 
5  ROl  CA  18216-03 


Study  of  (FLV)  Leukemia  Virus 


FAN,  Hung  Y 

Salk  Inst  for  Biological  Studies 

5  ROl  CA  15747-05 


Expression  and  Localization  of 
C-Type  Virus  Genes 


FARAS,  Anthony  J 

University  of  Minnesota  (Minneapolis) 

5  ROl  CA  18303-04 


RNA-Directed  DNA  Polymerase  and 
70S  RNA  of  Oncornavirus 


FARAS,  Anthony  J 

University  of  Minnesota  (Minneapolis) 

1  ROl  CA  26387-01 


Reversion  of  Rous  Sarcoma  Virus- 
Transformed  Cells 


FERRER,  Jorge  F 
University  of  Pennsylvania 
2  POl  CA  14193-06 


Comparative  Leukemia  Studies  Unit 


FLEISSNER,  Erwin  J 

Sloan  Kettering  Inst  for  Cancer  Res 

5  POl  CA  16599-04 


Oncogenic  Viruses  Program  Project 


FLEISSNER,  Erwin  J 

Sloan  Kettering  Inst  for  Cancer  Res 

5  ROl  CA  15297-05 


Viral  and  Mouse  Genes  in  Leukemia 
Virus  Infection 


FODGE,  Douglas  W 
SRI  International 
5  ROl  CA  19627-03 


Glucocorticoids  in  Normal  and 
Transformed  Cel Is 


FRIEND,  Charlotte 

Mount  Sinai  School  of  Medicine 

5  ROl  CA  13047-07 


Control  Mechanisms  of  Differen- 
tiation and  Malignancy 


FRIEND,  Charlotte 

Mount  Sinai  School  of  Medicine 

5  ROl  CA  10000-13 


Filterable  Agents  and  Tumor 
Induction  in  Mice 
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GERARD,  Gary  F 

St.  Louis  University 

1  ROl  CA  20335-01A1 


Mammalian  RNA  Tumor  Virus  Reverse 
Transcription 


GOLDBERG,  Allan  R 
Rockefeller  University 
5  ROl  CA  13362-07 


RSV  Functions  Involved  in  Trans- 
formation 


GRANDGENETT,  Duane  P 
St.  Louis  University 
2  ROl  CA  15312-05 


Avian  Retravirus  DNA  Synthesis 
and  its  Regulation 


GRAVES,  Donald  C 

Univ  of  Oklahoma  Health  Science  Ctr 

1  R23  CA  23980-01 


Studies  on  the  Bovine  Leukemia 
Virus 


GUNTAKA,  Ramareddy  V 
Columbia  University 
5  ROl  CA  19152-03 


Structure  and  Function  of  Avian 
Sarcoma  Viral  DNA 


HANAFUSA,  Hidesaburo 
Rockefeller  University 
5  ROl  CA  14935-06 


Cellular  Alteration  Induced  by  Rous 
Sarcoma  Virus 


HANKINS,  William  D 
Vanderbilt  University 
1  ROl  CA  25306-01 


A  Friend  Virus  Transformation 
System  In  Vitro 


HAYS,  Esther  F 

University  of  California  (Los  Angeles) 

5  ROl  CA  12386-05 


Development  of  Lymphoma  in  the 
Thymus 


HAYWARD,  William  S. 
Rockefeller  University 
5  ROl  CA  15668-05 


RNA  Tumor  Virus  Gene  Expression 


HINES,  David  L 

Michigan  Cancer  Foundation 

1  ROl  CA  25234-01 


Differentiation  of  Abel  son  Virus 
Leukemic  Cells 


HOLTZER,  Howard 
University  of  Pennsylvania 
5  ROl  CA  18194-04 


Conversion  of  Embryonic  Cells  into 
Transformed  Cells 


HOOVER,  Edward  A 
Ohio  State  University 

HOPKINS,  Nancy  H 

Massachusetts  Institute  of  Technology 

1  ROl  CA  25629-01 


Pathogenesis  of  Animal  Leukemia 


Analysis  of  C-Type  Viruses  of  Wild 
Mice 
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HOPKINS,  Nancy  H 

Massachusetts  Institute  of  Technology 

5  ROl  CA  19308-03 


Endogenous  Viruses  of  BALB/C  Mice    m 


HUMPHRIES,  Eric  H 

Univ  of  Texas  Hlth  Sci  Ctr  (Dallas) 

1  ROl  CA  23041-01 


Expression  of  Avian  Sarcoma  Virus 
in  Rat  Fibroblasts 


lOCHIM,  Harry  L 
Lenox  Hill  Hospital 
5  ROl  CA  16997-05 


Tumor  Cell  Antigen  Changes 


JAMES,  Eric 

University  of  Kentucky 
7  ROl  CA  23061-01 


Translation  In   Vitro  of  Moloney 
Leukemia  Virus  RNA 


JOKLIK,  Wolfgang  K 
Duke  University 
1  ROl  CA  24987-01 


Virus  and  Cell-Inhibitory  Activity 
of  Interferon 


JONES,  Joe  M 

Univ  of  Arkansas  Med  Sciences  Camp 

1  ROl  CA  23687-01 


Genetic  Control  of  Neoplasms  in 
Rats 


JORDAN,  John  M 

University  of  California  (Los  Angeles) 

5  ROl  CA  12794-06 


Viral  Gene  Function  in  Malignant 
Transformation 


KABAT,  David 

Univ  of  Oregon  Hlth  Sciences  Ctr 

1  ROl  CA  25810-01 


Leukemogenesis  by  Friend  Spleen 
Focus  Forming  Virus 


KABAT,  David 

Univ  of  Oregon  Hlth  Sciences  Ctr 

5  ROl  CA  23032-10 


Control  of  Gene  Expression  in 
in  Differentiating  Cells 


KAESBERG,  Paul  J 

University  of  Wisconsin  (Madison) 

5  ROl  CA  15513-05 


Translation  of  RNA  Virus  Messengers 


KALMAN,  Sumner  M 
Stanford  University 
5  ROl  CA  12513-05 


Regulatory  Role  of  Estrogen  in 
Hamster  Tumors 


KAPLAN,  Henry  S 
Stanford  University 
1  ROl  CA  25619-01 


C57BL  Mouse  Retroviruses:  Molecular 
Characterization 


KAPLAN,  Henry  S 
Stanford  University 
5  ROl  CA  03352-22 


Biological  Aspects  of  Carcinogenesis 
by  Radiation 
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KEMP,  Robert  G 

Univ  of  Hlth  Sci/Chicago  Med  Sch 

5  ROl  CA  21631-03 


Metabolic  Events  in  Virus- Induced 
Leukemogenesis 


KIRSTEN,  Werner  H 
University  of  Chicago 
5  ROl  CA  14898-06 


Transformation  of  Human  Cells 


KRZYZEK,  Richard  A 

University  of  Minnesota  (Minneapolis) 

1  R23  CA  23833-01 


Control  of  Avian  Oncornavirus  Genes 
in  Mammalian  Cells 


KUNG,  Hsing-Jien 
Michigan  State  University 
1  ROl  CA  24798-01 


Recombination  and  Replication  of 
Avian  Sarcoma  Viruses 


LAI,  Michael  M 

University  of  Southern  California 

2  ROl  CA  15113-04 


Structure  and  Replication  of  RNA 
Tumor  Viruses 


LEIS,  Jonathan  P 

Case  Western  Reserve  University 

1  ROl  CA  27414-01 


Processing  and  Translation  of  Tumor 
Virus  RNA  In  Vitro 


LERNER,  Richard  A 

Scripps  Clinic  and  Research  Fdn 

1  ROl  CA  25325-01 


Immunologic  Probing  of  Sarcoma 
Diversity 


LEVY,  Jay  A 

Univ  of  California  (San  Francisco) 

2  ROl  CA  13086-07 


C-Type  Viruses  in  Autoimmune 
Disease  and  Neoplasia 


LILLY,  Frank 
Yeshiva  University 
1  ROl  CA  26010-01 


Genetic  Resistance  to  Spontaneous 
Leukemia  in  Mice 


LINIAL,  Maxine  L 

Fred  Hutchinson  Cancer  Research  Ctr 

5  ROl  CA  18282-03 


Viral  Coded  Functions  in  Rous 
Sarcoma 


LINNA,  Timo  J 
Temple  University 
5  ROl  CA  13347-06 


Influence  of  the  Immune' System  on 
Viral  Tumori genes  is 


LO  BUE,  Joseph 

New  York  University 

2  Rai  CA  12815-06 


Pathophysiology  of  a  Viral ly 
Induced  Murine  Leukemia 


LUFTIG,  Ronald  B 

Worcester  Fdn  for  Exper  Biology 

1  ROl  CA  22652-01 


Assembly  of  Murine  Leukemia  Viruses 
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LURIA,  Salvador  E 

Massachusetts  Institute  of  Technology 

5  POl  CA  14051-07 


Support  for  Cancer  Biology  Center    m 


MANLY,  Kenneth  F 

Roswell  Park  Memorial  Institute 

1  ROl  CA  21217-OlAl 


Molecular  Pathogenesis  of  Virus- 
Induced  Leukemia 


MARCUS,  Stuart  L 

Sloan  Kettering  Inst  for  Can  Res 

5  ROl  CA  18369-03 


RLV  DNA  Polymerase  Enzymology  and 
Radioimmunoassay 


MARIANI,  Toni  N 

University  of  Minnesota  (Minneapolis) 

2  ROl  CA  12929-07 


Interrelationship  Between  Malignancy 
and  Immunity 


MARTIN,  G  Steven 

University  of  California  (Berkeley) 

1  ROl  CA  25464-01 


Transformation  of  Differentiating 
Cells 


MARTIN,  G  Steven 

University  of  California  (Berkeley) 

5  ROl  CA  17542-03 


Genetics  of  RNA  Tumor  Viruses 


MASON,  William  S 

Institute  for  Cancer  Research 

1  ROl  CA  26012-01 


Replication  of  Rous  Sarcoma  Virus 


MAYER,  Allen  J 

New  York  University 

1  ROl  CA  23834-01 


Endogenous  Virus  Expression  and 
Leukemogenesis 


MC  DONALD,  Thomas  L 
Washington  State  University 
1  ROl  CA  25351-01 


Virus-Induced  Blocking  Factors  and 
Tumor  Enhancement 


MELLORS,  Robert  C 

Hospital  for  Special  Surgery 

2  ROl  CA  14928-14 


Type  C  RNA  Virus  and  ImmunopathoTogy 


MERUELO,  Daniel 
New  York  University 
5  ROl  CA  22247-02 


Genetic  Control  of  Virus-Induced 
Leukemia 


MOLDOW,  Charles  F 

University  of  Minnesota  (Minneapolis) 

5  ROl  CA  13722-06 


Cell  Surface  Receptors  for  Oncogenic 
Viruses 


MOSCOVICI,  Carlo 
University  of  Florida 
5  ROl  CA  10697-12 


Specificity  of  Avian  Myeloblastosis 
Virus 
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NAYAK,  Debi  P 

University  of  California  (Los  Angeles) 

5  ROl  CA  15797-03 


Endogenous  Guinea  Pig  Oncorna- 
viruses and  Cancer 


NICOLSON,  Margery  0 

Children's  Hospital  of  Los  Angeles 

1  ROl  CA  26199-01 


Integrated  Infective  Type-C  Retro- 
viral Genomes 


NOWINSKI,  Robert  C 

Fred  Hutchinson  Cancer  Research  Center 

1  ROl  CA  24706-01 


Mouse  Leukemia  Viruses:  Immuno- 
genetic  Studies 


NOWINSKI,  Robert  C 

Fred  Hutchinson  Cancer  Research  Center 

2  ROl  CA  18074-04 


Immunological  Aspects  of  Mouse 
Leukemias 


OLSON,  Carl 

University  of  Wisconsin  (Madison) 

5  ROl  CA  13628-05 


Pathogenesis  of  Virus  (Bovine) 
Induced  Lymphosarcoma 


OZANNE,  Bradford  W 

Univ  of  Texas  Hlth  Sci  Ctr  (Dallas) 

1  ROl  CA  23043-01 


Mapping  of  Polypeptides  to  Murine 
Sarcoma  Virus  RNA 


PERDUE,  Michael  L 
University  of  Kentucky 
1  ROl  CA  26170-01 


Processing  of  Avian  Oncornavirus 
Messenger  RNA 


PIKO,  Lajos 

Veterans  Administration  Hospital 

1  ROl  CA  24989-01 


Gene  Expression  in  Early  Mouse 
Development 


PINCUS,  Theodore  P 

Wistar  Inst  of  Anatomy  and  Biology 

1  ROl  CA  25315-01 


Genetic  Restriction  of  Endogenous 
Retroviruses 


PINCUS,  Theodore  P 

Wistar  Inst  of  Anatomy  and  Biology 

1  ROl  CA  24744-01 


Natural  Host  Control  Mechanisms  in 
Leukemia 


PINCUS,  Theodore  P 

Wistar  Inst  of  Anatomy  and  Biology 

5  ROl  CA  21658-02 


Human  Serological  Activity  with 
Type-C  Virus  Proteins 


PROFFITT,  Max  R 
Cleveland  Clinic  Hospital 
5  Rai  CA  20242-03 


Autoimmunity  and  Virus-Induced 
Leukemia 


RASCHKE,  William  C 

Salk  Inst  for  Biological  Studies 

5  ROl  CA  21531-02 


Characterization  of  the  Abel  son 
Leukemia  Virus 
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RICH,  Marvin  A 

Michigan  Cancer  Foundation 

5  ROl  CA  14100-06 


The  Viral  Etiology  of  Cancer 


ROBINSON,  Harriet  L 

Worcester  Fdn  for  Exper  Biology 

5  ROl  CA  23086-02 


Inheritance  and  Expression  of  Avian 
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